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THE F.W. WAKEFIELD BRASS COMPANY 


extends its congratulations to 
the following winners in the 


Merit Awatd 
at the 3rd Annud®sedbational Lighting 


Exposition, Mar. 29—April 1, 1949, Hotel Stevens, Chicago 


For Distinguished and Meritorious 


Use of Wakefield Lighting 


WINNER INSTALLATION EQUIPMENT WINNER INSTALLATION EQUIPMENT 
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‘ H. Simms ston Purina Co, Inc. GRENADIER 
Union ¢ iM St. Lows, Missourt 
Merit Award with Distinction Teletype Wire Room The Wakefield Sul Mi 
Entry No. I General Motors Building STAR 
Merit Award (Entry No. 3 The Wakefield 
Herbert A. Lan GRENADIER 
Elects vs Bid ort Wh ». Lane & Asso., Inc 
De Minneap finnesota 
Merit Award (Entry No. 378 Ottice The Wakefield 
ard bm Store Joe L. Wilson and Walter M. Scholes. C. A. Swanson & Sons GRENADIER 
la P ‘ wv Omaha Public Power District Omaha, Nebraska 
Merit Award (Entry The Waketield 
Merit A 4) Bewok The Woketield W. J. Turner Western Newspaper GRENADIER 
4 Kleve M wre STAR On Pub ! rb “et neon 
Buttalo N Corp. Buttalo, N t N N ha 
ws 
bie al Consultant Merit Award (Entry No 384): Oth The Wakefield 
Buttalo, New York Ben Civin Guarantee Mutual GRENADIER 
oO Put t Life Co 
Merit Award Ne 14a) Tailor Shog The Wakefield o Nebrask 
W. Fowler Klemhans Men's Store GRENADIER 
Buttalo Niagara Corp. Butt N York and Me Aw in No. 410): Club Room The W tre 
B COMMODORE Warren W. Werss Musicians t STAR 
' al Cow ant Pacite ¢ & Electric San Fran laf 
Buttalo, New York San Fras 
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you can SURE... its 


Westinghouse 


OV-20 Mercury-Vapor 
Street Lighting 


AND FOR 10 
GOOD REASONS: 


Thousands installed 


OV-20 was the first luminaire designed 
specifically for Mercury-Vapor lamps. h 
OV-20 is the first luminaire operating the Across t e Nation . 
mercury lamp horizontally—without the 


use of magnets. 


OV-20 was the first new postwar street These are but a few of the reasons 


lighting development. Westinghouse OV-20 has gained coast- 


OV-20 provides modern design—stream- to-coast approval in just three years. 
lined appearance. 
OV-20 provides highest roadway bright- Get the complete story 1a B-3970 from 
ness—with minimum glare. Westinghouse Electric Corp., P. O. Box 
OV-20 has hinged glassware holder for 868, Pittsburgh 30, Penna. J-04240 
easy maintenance. 

OV-20 glassware is easily changed in the 
field—without tools. 

OV-20 provides either Type II or Hl 
1.E.S.-A.S.A. light distribution patterns. 
Type can be changed in the field by simply 
changing the glassware. 


No other mercury unit provides these 
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Porcelain enameled floodlight with 
elliptical reflector. 750-1000 wotts 


1000.watt under-woter flood 
light for swimming pools 


Airport floodlight with 25-inch 
porabolic reflector. 1500 or 
3000 wotts. 


Sodium luminaire, utilizing 
10,000-lumen sodium lamp 


As an illuminating engineer, you have “inside” knowledge ot what's 
going on in the science of outdoor lighting 

As distributor of the world’s biggest selection of lighting units and 
lamps, Graybar has “inside” familiarity with the entire basiness ot 
lighting —the choice, sale, and delivery of the best lighting equipment 
for any job. 

Graybar lighting experience dates from Edison's invention of the 
electric lamp. It includes work in every field of illumination— indoors 
and outdoors general and local commonplace and unusual. 

You will find that a Graybar Lighting Specialist is eager to 
cooperate with you in providing the best lighting tor any situation. 
Our nearest office will gladly give you information about specific 
equipment. In addition to a complete selection of fixtures and G-E 
lamps for industrial, commercial, or residential lighting, Graybar can 
supply all the necessary wire, conduit, switches, ballasts, and other 


supplies — plus all the tools to install them! Grayhar Electric Com 


pany. Inc. Executive offices: Graybar Building. New York 17, N.Y 
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Incorporating the 
most advanced 

of integrated 
offering new 
tural 


ENTRANCES, LOBBIES 
LARGE DEPARTMENT STORES 


Day-Brite's Four-by-Fours arc for 


both recessed and 


surface mounted applications. They 


RECESSED TYPE 
can be used with 6,8, and 10 40-watrt fluorescent lamps. 
Knockouts are provided for feed connections. Plaster [ ge t 
4 
trames are available for use when fixtures are recessed 


TYPE 


Separable hinges on both sides of louvers allow 
hinging trom either side for easy servicing. Exclusive 


Day-Brite BOXCO louver assembly has double-wall 


louvers interlocked for extreme strength and rigidity 


Fixtures are rust-inhibited and finished in Hot-Bonded 


Super-White enamel! throughout. 


IT'S EASY TO SEE WHEN IT'S 
Write NOW for descriptive Bulletin 20-C 


DAY-B 
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Day-Brite fixtures are engineered for every seeing task. Distributed nationally through leading electrical wholesalers. 


Day-Brite Lizhting, Inc., 5432 Bulwer Avenue 
St. Louis 7, Missouri 

Amal gamate 

Toronto 6 


In Canada i Electric Corp., Led... 


Ontario 


ILLUMINATING ENGINEERING 


NEW! Day-Brite’s FOUR-BY-FOUR unit 
a PSN 
»~< Ne 
»” »< 
>? >? >? >»? >? 
ow : 
= 
: 


Plan Your Summer to Include 


Lick 


His YEAR the Nation il Conte: ce of the Seoerety 
will eonvene at Freneh Lick Springs, Indiana, Freneh 
Lick is a small resort town, foe ted in the South 


Central part of the state about SO mile from Louisville 


This seetion of the country ts stu nt in that it marks 
the geovraphieal center of concentra n of our member a 
This means that ero should be 


established, a point te be considered im making reserva 


tions 
Loented between hichw 1 41, North and Seuth, 
and just off Ea-t-We-t hb Bret Lick is ideally 
loented tor those e Conterence 
From reports, are parties with 
their Secrety trrends ds lead 
President L. E. Tayler te Freneh Liek” will be true. French Lick is also 
served b providi transportation nearly 


The Con 


ferenee Committees, under the able lenede hip of R. FL Harte and the 
Papers Committee, capably guided Steele, mie ed the tirele ellorts of their eom 
mittee members te test Tine technical pein by authors 
of prover therit Che Annual Conterent the only oftiei emblt of all the membership 
for the dissemination and discussion of new tacts, dota and tee ues he rapidly evolving art 
hie | procram IL dditien to the 
parallel of thee! | htine It Important the rst time. 
the Conterenee offers a> on Color.” The Papers represet ‘ complete spread of 
stud nd investiention eevermng all phases of mterest It is an impress en am and sheuld 
mark the dates of September 1 to September 25, as week devoted to expanding ou knowledge 


Hluminating Engineer nereasinely broad in its scope and is demanding a 
ereater degree of skill im the : yylieation of its prune jole The advantages of receiving first hand 
niormation ane oom tee lane informal diseussions cannot be overemphasized 

Aeoin this vear, vou are urged to attend the Lighting Serviee Forum. The Committee, under 
the Chairmanship of J. M. Stedman, will afford an unusual opportunity to these attending, and I 


urge vou te eormark this session as a “must” on vour Conference schedule The Lighting Service 
Forum wall present i practiea! demonstration of the methods and techniques need by the winners 
of the planned lighting awards, offered bv the Edison Eleetriu Institute and the Better Light 
Better Sight Bureau this veut Here vou will see demonstrated sound etive daptations of 
| 


ivhting design principles and edueational methods applied to actual problems arising on the field 
and presented in.an unusual and orrcimal manner The Lighting Service Committee assures us that 
their pregram scheduled tor Monday, September 1, will be a high point in this vear’s Technieal 


Conterence of the Socrety 


| To the ladies, | want to extend a most eordial invitation. The whole tener of our Conferences 

has been improved by vour presence. OM the record, | would enlist vour services as members ex 

officie of the Conference Committee to develop persuasive, tuetical methods that will win a “ves” 


answer to veur question: “Are we going to the Fren h Lick Conference this vear 
Marv Wren Held is the Chairman ot the Ladies’ Reception Committee and has prepared a full 
interesting program for your entertainment and pleasure. When reservations are sent in, be 


ane 
| they are made out for “fee.” 
Remember the dates — the Lighting Service Forum on Monday, September 19; the Formal 


Opening ot the Conference on Tuesday morning, September 20; Adjournment of the Conference on 


Friday afternoon, September 2 


Plan now te attend! 


President 
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HE Industrial and Commercial Lighting 
Equipment Section of the National Electrical 
Manufacturers’ Association conducted its 
Third International Lighting Exposition and Con- 
ference at the Stevens Ilotel in 
Mareh 29 through April 1; 


enthusiastically received by the thousands of peo- 


Chicago from 


it was well done and 


ple who attended 

The same Spotisors also conducted the National 
Merit Award Competition; those present of the 217 
Winners in this competition received cash and cer 
tifieate awards on the opening date of the Expo 
sition 

The Exposition, the Conference and the Merit 
Award Competition were all designed and dedi 
cated to raising the Standards of Hlumination and 
thereby serving the publie better; accomplishing 
this voal means an expanding market for Indus 


trial and Commercial Lighting Equipment 


The Exposition 
The large exhibit hall was open daily from noon 
to six o'clock and on Thursday until nine o'clock ; 


over 7000 visitors inspected the displays; 1500 peo 


Me \ ‘ the « we Lighting Inet 


Resumé and Impressions 


Third International Lighting Exposition and Conference 


By CARL W. ZERSEN 


The dis- 


plays were cleverly and artistically arranged; the 


ple were present on Thursday evening. 


show was alive, it was a good show. 


Quality 

This was a footlambert rather than a footeandle 
show ; comments on footeandles were the exception ; 
most attendants in the luminaire exhibit spoke of 
low brightness as the criterion for their equipment 
on display; this shows progress; this trend is a 
credit to the 


whose leaders have talked and written 


Iluminating Engineering Society, 
**comfort- 
able brightness’* for years. The footlambert  re- 
ceived more recognition than in any previous show. 
However, it is also true that all this ** brightness 
most persons, in 


consciousness” is expressed by 


eluding many in our own lighting industry, as 


something very vague; evervone speaks with con- 
fidence when referring to the footeandle, because 
all can define this term; this is not true of the foot. 
lambert; henee all of the generalities about *‘low 
brightness’ luminaires 

The following ideas were incorporated by sev- 
eral of the fixture companies in their equipment to 
provide more comfortable brightness contrasts in 


the field of vision 


SPEAKERS’ TABLE AT OPENING LL.E. SESSION. 


Left to right, B. J. Martin, Publisher and Editor of Electrified 


Industry, and Judge Merit Award Contest Committee; R. D. Bradley, Day-Brite Lighting, Inc., Chairman of Merit Award 
Committee; L. E. Taylor, Senior Engineer, Detroit Edison, President of Illuminating Engineering Society; G. T. 
Morrow, Sales Manager, Curtis Lighting, Inc., and Chairmin of Exposition Operating Committee; B. W. Clark, Vice- 
President in Charge of Sales, Westinghouse Electric Corporation and President of NEMA; Carl Zersen, Manager, 
Chicago Lighting Institute and Chairman of Judges; William Foulks, Curtis Lighting, Inc., and Member of Merit Award 
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(a) Translucent plastic sides on industrial fixtures. 

(b) Perforations in metal sides of industrial fixtures. 

(ce) Longitudinal louvers between lamps on industrial fix 
tures, 

(d) Sectional 'ouver ceilings. 


Maintenance 


Ease of maintenance and accessibility to auxil- 
iary equipment also was featured more than at any 
previous show. This was as it should have been, 
because the keynote of the Exposition was ‘‘ More 
Service to the Public.’’ Ease of maintenance defi- 
nitely falls in that classification. Fixture design- 
ers, electrical contractors, and consumers are all 
more maintenance conscious today. To achieve 
good and adequate maintenance is one of the big- 
gest problems in lighting. A maintenance engineer, 
who had inspected every booth, remarked he was 
glad much thought was being given to the subject 
of maintenance, because keeping the fixtures clean 
and doing this work in a minimum amount of time 
without breakage to parts is a big problem. The 
superintendent of a large high school remarked that 
his school was going to wash fixtures only once a 
year and consequently suffer the loss in lighting 
efficiency rather than pay the high cost of keeping 
the equipment efficient and clean. The moral of 
this is that lighting svstems must be designed for 
easy maintenance. One school in the Chicago area, 
which uses the open troffer low-brightness 
lamps, prevides a large vacuum cleaner with an 
extension hose for the use of the maintenance man 
in cleaning fixtures and lamps. 

Following are ideas which the personnel in the 
fixture booths pointed out as soon as the subject of 
maintenance was mentioned : 


(a) Easily removed louvers and lenses 

(b) Louvers hinged on either side 

(e) Reflectors easily removed by turn buttons and other 
holding devices 

(d) Sturdy, stab’e sockets and holders 

(e) Portable seaffoiding and several special lowering devices 
(f) Ease of assembly 

(g) Ease of aligning fixtures with patented steel channels 


Developments 


Visitors to the exposition were impressed with 
the great 
sources; the lighting designer and application engi- 


variety of fixture designs and light 


neer has more tools at his disposal than ever before 
The exposition proved that our industry is not 
static; it is vital and awake to the needs necessary 
to serve the public better. 

Following are some developments which caused 
many comments. These are not new to the men 
within our industry; they are included here be- 
cause there seems to be an increasing application 
of them: 
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Greater acceptance of slimline lamps, operat- 
ing at increasingly higher ma. The economics 
and lighting efficiency of operating these 
lamps at either 200 or 300 ma has been pre- 
sented before and need not be repeated here. 
(b) Increasing interest in the 96-inch 75-watt 
T12 lamps, operating at 424 ma. and even 
higher; this lamp at 425 ma. produces about 
the same lumen output as two 40-watt fluores- 


cent lamps. 

More plastics for lighting application were 
shown than ever before. These included side 
panels in industrial fixtures; shields for resi- 


dential lighting equipment and for use as 
louvered ceilings. 

An increasing number of different materials 
are being used in louver ceilings; these in- 
cluded aluminum, steel, plastic, photo-sensi- 
tized glass, and fibre board. 

Increasing use of incandescent downlights, in- 
dividually and in combination with fluorescent. 
Increasing use of strip lighting, especially 
for valances, cornices, and cove lighting. 
There did not seem to be a definite niche for 
the cireline lamp or circle are ; there are many 
places in industry (drill presses e.g.) and in 
stores (behind shields e.g.) where these lamps 
should find application in addition to their 
present use in portable table and floor lamps. 
Control of light was featured in several dis- 
plays through new designs in lenses and by 
means of photo sensitive glass with “photo- 
graphed in” louvers. 

Ballasts. lighter in weight, were an interest- 


ing new development. 


Conference 


Interesting conference programs had been ar- 
ranged for each of the days of the exposition; a 
total of 2200 persons attended these programs; this 
included the 700 who were present on Tuesday 
morning, when the Cash and Certificate Awards 
were made to the winners in the National Merit 
Award Competition. Following is a list of the 
speakers, their affiliation and topics: 


Tuesday Morning Grand Ball Room 


Dark ?’’—-G. T. 
Chairman, Exposition Operating Committee 
**New Light on Planned Lighting’’—Lee E. Tayler, Detroit 
Edison Co., President, Illuminating Engineering Society 
‘One Interest; One Goal’’ B. W. Clark, Westinghouse 
Electric Corp., President, NEMA, 
Presentation, Merit Awards —R. D. Bradley, Day-Brite 
Lighting, Ine., Chairman, Contest Committee 


Morrow, Curtis Lighting, Ine., 


Wednesday Morning 
**The Wholesalers’ Part in Lighting Sales’’—-D. M. 


(Continued on page 
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Merit Award Winners Ene These included the following types of installa- 
° ions: two stores, two schools, one oftice. one chureh, 
Third |.L.E. Contest 


one highway, one industrial, one stadium, one bank, 


There were five separate competitions in this con 


Merit Awards 


test, one for each of the following groups 


Qne hendred ninety-three persons won Merit 
2. Utility Lighting and Power Representatives Awards; these also included many excellent light- 
Architeets and Consulting Engineers ing installations; it is due to lack of space that these 
4 Wholesalers, Lighting Specialists and Salesmen entries are not being described as are the top 24 in 
Ohwners and Users of Industr md Commercial Ligh 


this Issue 


®*Double star denotes winners of the 
Gold Seal Merit Award. 


*Single star denotes winners of the 
these entries were submitted jointly; these persons Merit Award with Distinction. 


Three hundred and seven persons from among 


these five Sroups submitted 261 entries: some of 


ame from 32 states of the Union, from Washing 


ton, D. C.. and from Canada. From these 261 en 


tries the five judges selected 14 Gold Seal Winners. Jewelry Store 


10 Merit Award with Distinetion Winners, and **Entry 266-—P. E. Keys, Duquesne Light 
Co., Pittsburgh, Pa.; H. Rosenberg. Archi 
1S Merit Award Winners tect, Pittsburgh, Pa. 
hows that 217 ri ut of a field of 261 Equipment: 
received recognition in one form or another, Forts rows of surf mounted 4 
imp 40 t satal 
four entries were rejected. they either did 
net follow the rules of the competition or were not f the 4 ft. Nuoreseent fix es ‘ 
+} si ‘ 
Award caliber 3 
The presentation of the eash aml certificate und coves at rear f st ‘ Itantty 
ted that 
awards was made in the Ball Room of the Stevens , . 
Hotel on Tuesday morning, March 29, before an \ ft 


nee of persons 


Gold Seal Winners 


Twenty-three persons participated in the four 


teen Gold Seal Entry winners. Every one received ments: it puts life, eal ' enuty inte 


awned Gold Seal Certificate plus a cash award 


Individual winners received a check for $100.00. 


nthe ise oof joint entries, the cash award was 


Floral Shop 


**eEntry 165—H. G. Johnson, Northern 
tl Goll Seal Entri States Power Co., Minneapolis, Minn. J. 
fron 3: New Jersey Minnesota, 2: Christianson Electric Co.. Electrical Con- 
Ohio 2: Alabama, 1; New York. 1: Pennsviwania 


irteen entries included lighting installa 


tions in ve banks: four todustrial plants; two phetogray Forty watt fhoreseent mips 


Merit Award with Distinction 


Soomany notable and excellent lighting installa Nun recess 
Troms wer t that the tive judges made the hd vitl 
to the Merit Award Contest 
tt to establish anether Award Classifiea \ chting is ‘ essed 


entries were ? I 


Geographically, these ten entries came from: 


Califor 
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1: Virein ] Phe stor has furredd w ceiling Det,” | 
down ¢ ‘ 4 

‘ the onter l and the 

j 
' 

placed in this Iv created award class type troffers 
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Press Work and Steel <@> Physical Area: Length 555 feet; width 110 feet; height 43 feet. 


Fixture spacing throughout entire area 17 feet by 16 feet 10 inches, 
Storage Plant 


Equipment: This area is lighted with a total of 313 twen-type alzak aluminum high 


*eEntry 176-—R. 8. Hoff. bay fixtures, spaced in six parallel rows; the press section employs one 400-w mereury 
man, Perfection Stove Co., lamp and one 1000-w incandescent lamp per twin unit; the steel storage section with 
Cleveland, Ohio; G. Chitten- the same unit uses the same size mereury lamp with a 750 w ineandeseent lamp. 
don, G. 8. Rider Co., Archi. Illumination Values: press section, 45 storage section, 36 

tects, Cleveland, Ohio. Readings were taken at 8:30 pam, 


Average brightness of 1000 w incandeseent lamp, 33,000 ft-L; of 400-w mereury vapor 
lamp 25 ft-L. 


Customer Comments: Buch twin fixture is individually controlled bw switeh at the 
lighting panel; fixtures are all maintained from the bridge of a traveling crane. 


Private Office 
**Entry 194—E. C. Hinck, 
Jr.. Montclair, N. J. 


Equipment: suspen! ei 


composed of wooder cells, 


ites are mounted on tl 


Tlluminatio Value 
Brightness Values: Insileofes 


sides, 113.122 ft I on pieture 


ver 


ft L; on table toy 
orner curved w25 ft-L 
Customer Comments: Fi: 

ew ight very 
fortable and ming Vis 

n my office marvel how the lig 
ng in be so g u t 
neonspicnous; this system | 
omplete the meodert eff 


which I desired to obtain."’ 


te 
11%" square; dist ~~ 
distance from bottom cells = ~ ~ = 
. 


Electrical Engineering 
Machinery Laboratory 
**Entry 269—H. W. Horn, 
Dept. of Electrical Engi- 
neering, University of Illi- 
nois, Urbana, Ill.; C. E. 
Oswald, Assistant Electri- 
cal Engineer, Graham, An- 
derson, Probst & White, 
Architects, Chicago, Tl. 


Physical Area: Length, 157°; 
width, 83°; height, 13’ 6”. 


Equipment: This entire 
area is illuminated with 79 
translucent, plastic, indi 
rect luminaires; all equipped 
with 96-inch, 4500° slimline 
lamps, operating at 300 ma 
and 120 volts. Forty-seven 
luminaires are 8& feet long 
and 32 are 16 feet long. 
Spacing between them is 
8 feet. Total wattage, in 
eluding auxiliaries, is 49.5 
kw or 3.85 watts per sq. ft. 


Reflection Factors: side walls light green, rough conerete oe High School Classroom 

block, 55°; ceiling — white, matte acoustie tile, 85%; **Entry 316 —W. E. Turnbull, Public Service 
floor—-mottled green, smooth asphalt tile, 17%. Illumina Electric & Gas Co., Plainfield, N. J.; N. Plain- 
tion readings were taken 35 inches above the floor, which field Board of Education. 

was the height of the movable instrument benches; av 

erage reading, 45.5 ft-e. Brightness values as recorded on Physical Area: Classroom length 29 feet 9 inches; width 
the entry were all within the accepted range. A difficulty 24 feet 6 inches; height 11 feet 10 inches. 

which the designers overcame was the presence of large Equipment: Four continuous rows, luminous indirect fix 
ventilating duets, the position of which had to be estab tures; five fixtures per row with two 40-watt lamps per 
lished to interfere least with the lighting system. fixture. Fixtures are mounted 9’ 10” above the floor. 


Color Scheme: Ceiling and up 
per walls are white; rest of wall, 
woodwork and cabinets is pas 
tel green; furniture and desks 
were resanded and given a blond 
finish; maple floor was restored 
to its natural light appearance; 
chalkboard is green. 


Illumination Levels: Chalkboard 
(vertical), 27 ft-e; sidewalls 
(vertical), 31° ft-e: desk tops, 
outside row, 47 ft-e; center row, 
51 ft-e: inside row, 48 ft-e. 


Brightness: Chalkboard, 42 ft-L; 
fixture bottom, 116 ft-L; ceiling 
ibove fixture, 97 ft-L; furniture 
top, 17 ft-L; floor 5.6 ft-L. 


Customer Comments: Classroom 
is very restful and cheerful. Mod 
ernization of this room is the best 
investment we have made; we 
plan to relight other rooms simi 
larly (Principal), There is in 
creased interest school work 
and better cooperation between 


teachers and students ( Teacher 
We take greater pride in keeping 
the room clean. [T am less tired 
at the end of the day, due to less 
eye strain (Student 


Wed 


ilso suffictent 


rk has to be 


Coach Yard Equipment: \ tot 
es 
Maintenance the 


Entry 276—G. H. Seiter. 
Cincinnati Gas & Electric 
Co., Cincinnati, Ohio; R. E 
Hause, Cincinnati Union 
Terminal, Cincinnati, hio. 


Maintenance Shop, 
Bus Terminal 


255 
Rorabough, Hudson Mor- 
gan Co., Inc., Lynchburg, 


Va 
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fu te beth general lighting in the coach yard and 
wht the side of ‘ hes f ‘ poses, bheeause much of the 
ht 
of 104 street wht es t feet f line ek 
f feet: the ht conte t the ove 
tw f the nits employ the ELLL 400-watt mer poor 1 the 
two us +? earent mips The two vht sourees installed 
t u f the mer peer mips, eve ere Wernthe vous quicker 
\ ts ‘ rv t os the erties of the 
hes fron " non ft-« ‘ the ittom or f the « wh ton high 
f 3.00 t+ top seat to 
thie eh? « P 
: Customer Comments: are now 
4 iil } ts Heese the iminate 
‘ 
, 
- fre ting units, recessed on 4-foot 
A ee enters ther side of the pit in a ; 
stugy rangen t: pits are 4 
a * feet ‘ rliting unit has a 
es is 24 ft 
oF Customer Comments: Since remodel 
f t ve no longer 
4 
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Bank Lobby and Office 


Entry 361 —B. E. Sanderson, 
Public Servic? Co. of Northern 
Illinois, Joliet, Il. 


ren 
feet high: 
g thre« 


owl imp 
The office aren 


red 


ws, en 


‘ mplos recess: 


ers, equipy with louvers, 
re lL to end, and 


tt 45005 lamps unit, 


three 


Reflection Factors: (viling 
vhite, SO); wall, 


vn, lee 


Customer Comments: 


Our new light 
erentes the proper itmosphere 


Bank Lobby 


**xEntry 20—J. L. Phil 
lips, Birmingham, Ala. 


1949 


1UNI 


Room | 


Dimensions: ength 56 feet, width 
Equipment: Eleven 4 
ength of the 
lamps, and a separately 
otal wattage is 104 k 
Average illumination in service 


$2.51 ft-l brightness in center 


Customer Comments: I'utro of our 
th 


41 
four 2-foot 


4-foot 


feet 
troffers 


spacin 


room: ire on 


hinged | 


w, ineluding ballast 


irightness 


mink, as 


ts) Ie 
sus most of installation 
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ire 


g. E 


each row, 


troffer 


n 


h: 


ich 


ouver for each two lamps per troffer. 


4.5 watts per 


ling between t 


Ze rsen 


running 


four 


| 
ar 
n offiee ari a plastered 
ind odiee area ceilings meet. Thi 
obby or public rea proper is illumi 
mted with four led fixtures, 
i ing ! watt f 
aced im ‘ 
counte euge 2 the troffers are 
ers. Hilumination level average i mens 
public area, 3S in office area, = : 
een, ‘ 3; #3 
3 
listinet t so gives us the right 
mount where we need it. Our em =e > ; 
plowees fir t comfortable and pleas 
nt to werk under 
SSCS, sj. ft 
ea, SS ft-L. 
well as our employees, regard 
' 
w 
| 
. 
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Bank Lobby 


**Entry 325—R. B. Thomp- 
son, General Electric Sup- 
ply Corp. Buffalo, N. Y. 


The public lobby is 58 feet by 
23 feet; this entire grea has a 
suspended, translucent louver 


ceiling with cells 2 square; 
the distance from the floor to 
the louver ceiling is 11° 1". A 
total of 77 surface mounted 
06” slimline, 3500° lamps, op 
erated at 300 ma, provide an 
ge 
#0 ft-c: each lamp is used in a 
symmetrical reflector of baked 
white synthetic enamel. 


illumination value of 


Total wattage in this aren is 
6930 
Reflection Factors of floor 
(asphalt tile, warm gray), 
34%. 
Brightness of cellular ceiling 
at 30° angle, 220 ft-L: of 
floor, 30 ft-L, 


Bank Lobby and Office 


**Entry 31—J. O. Kvalsten, Publie area is partially lighted from a large diameter cove; distance from tip of cove 
Kvalsten Electric Co. Inc., to ceiling immediately above is 154,"; distance from tip of eove to area immediately 
Minneapolis, Minn.; D. Greene, underneath cove is 644"; distance from rear wall to inside front of cove is 18” 


Larsen & McLaren, architects; 
B. R. Bunn, Westinghouse 
Electrical Supply Co., Minne- 


Equipment: Cove is equipped with three concentric continuous rows of fluorescent 
lighting. Downlights are recessed around perimeter of cove; these are 150-watt PAR3S 
a lamps, equipped with concentric louvers, flush with the underside of the cove, Down 

ights around each of the two columns are 1 watt inside frost lamps in a housing, 
equipped with 3%” diameter 
lenses, also flush with the ceil 
ing. Downlights within the ceil 
ing of the cove contain two 
watt lamps; these ree 
with flat prismatic lenses, also 
flush with the ceiling; their 
purpose is to provide adequate 


tangular boxes are  equipp 


illumination on the reception 
and cheek writing desk. Office 
trea shown employs recessed 
troffers and prismatie lenses 
with two lamps per troffer. 


Illumination level: center of 
public area, 25 ft-e; reception 
ind cheek writing desk, 38 ft-e; 


office aren, 40 ft-« 


Brightness values: inside cove, 
6ft- treffer bottom, 190 


ft-L: floor, 4.5 ft-L: eolumn 
eve level), 7 ft-L 


Customer Comments: Our tel 
lers like the lighting, because 
they do not have shadows to in 
terfere with their work; we ap 
preciate the maximum lighting 
levels at a minimum cost; our 
lighting system has made our 
banking offices a show place in 


the business community. 
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Banking Office 


4 **Entry 423—F. W. Mar- 
tin, Graybar Electric Co., 
Chicago, Ill. 


Two entire floors were relighted 
in this bank; both floors employed 
the same lighting system. A total 
of 7000 5-foot troffers were used. 
Equipment: Continuous rows of 
aluminum low brightness troffers 
on 3-foot centers, each troffer 
lamped with one 40-watt T17, 60 
inch low brightness lamp; dis 
tance from troffer edge to floor, 
89 inches. Crosswise the reflec 
tor has a shielding angle of 40 
degrees. 

Reflection factor, ceiling (metal 
tile), 80%; brightness, 5-8 ft-L; 
reflection factor, carpet (beige 
pattern), 259; brightness, 8-10 
ft-L; illumination throughout 
working area, 65-70 ft-e; watts 
per sq. ft. are 3.6 


Present mahogany desks to be re 
placed with desks of light color. 
Customer Comments: The light 
ing system has a profound effect 
upon client relations, employee 
relations, and employee efficiency; 
it has proved to be a sound in 
vestment. We have controlled 
brightness throughout the entire 
field of vision. 


— Equipment: Suspension type, semi-direct fluorescent units, mounted in rows, end to end. 

Electrician s Shop Retlectors are of two- and three-lamp types, mounted 12 feet above the floor; ceiling is 

comfortably lighted because of upward component of light. Illumination level average 

**x Entry 299—E. M. Fahey is 55 ft-e. Brightness: fixture sides, 6.3 ft-L; fixture insides, 280 ft-L; wall above doors, 
and J. A. Heffernan, Public 24 ft-L; louver part of wall, 4 ft-L; table top, 7 ft-L; floor, 2.8-3.6 ft-L. 


Service Electric & Gas Co., 
Newark, N. J. Customer Comments: Employee reaction to lighting system is excellent; electricians no 


longer needs local lights nor extension cords; this saves time and improves quality of 
the work; men are more relaxed; maragement is happy to have had this lighting system 
installed, 
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Library Reading Room 


#Entry 173—W. W. Thomp- 
son, Thompson Engineering 
Co., Milton, Mass. 


\ 


Illumination 


values 


High Schoo! Classroom 


*Entry 111—H. M. Sharp, 
Snyder, N. Y. 

The strueture forms part of the 

luminaire; conerete 

coffers 


"deep and 20° wide, run 


beams are 
6” wide: between beams 


ning continuous from window to 


Placed 


the structural coffers is a lumi 


naire, utilizing two 96", 3500", 


200 ma slimline lamps per coffer 
Underneath the lamps in eae 
coffer ite diffusing 
“Alba” glass, 10” 


panels are held 


panels of 
these 


hinge ! 


wile; 


frames: there are no sides to 


the luminaire; the beams act 
shielkling louvers, 

utili 
lumi 


Watts per sq. ft. are 2.5; 
t of the 


naire is 506) plus, 


zation coetheter 


Reflection Factors: green chalk 
board, 14%; floor, 16-24%; 

eeiling, 85% 
desk tops, 
Illumination value in serviee 45 
t-e plus 


Customer Comments: Lighting 
installation s simple and easy 
to maintain; brightness values 
ire all low; the entire system is 


n harmony with the strueture 


y is led by eeiling fixtures, each one equipped with one 

sy ed in the center of f oneentric louvers 

ting mes m coves, leep and 7” wide; the distance from 
‘ the ceiling immediat ihove is 45”; lighting equipment 
two rows of oo” eold « rode tubing operating at 120 ma 
‘ aren of the n mes through louver sections, 25" square, 
lees acent ps © 12” centers run the entire 

seet s. Distance betweer mps and louver seetion is 6”, 


T the ceiling of 12 of 
dics 5 z 
(ener indirect lightir 
length above “the 
center of room, 4% ft-e; nearest to wall, 21 
= =, ~4 4) 
— 


Banking Office 


*Entry 445—K. W. Moore, 
Chicago Title & Trust Com- 
pany, Chicago, 


Physical Data: Area is 110° x 
120°: ceiling height varies from 
6" to 6”, 

Equipment: A)! 


ment consists of 


lighting equip 
tizak processed 
aluminum troffers, equipped with 
louvers, whieh hit from either 


sivle ind ire removable: each 
troffer contains two Oowatt 
3500° lamps; troffers are on S-ft 
spacing, with lengths of either 8 
or 16 ft 

Reflection Factors: Ceiling, whit: 
reoustitile, 3 floor, gray 
broadiloom rugs: sidewalls, dark 
red, buff and 


plaster, 


Customer Comments: 


pying our 


gray, wood, 5% 


After occu 


quarters for 


severn 
months, we feel that the results 


of our eareful studies on lighting, 


iir conditioning, so land eolo 
have justified our seleetion., This 
is be out by mments of our 
emp ees complime f 


eustomers and frequent i quirtes 


by others who are planning simi 


lar installations 


Church Lighting 


*Entry 168 — H. W. John- 


son and H. E. Petersen, 
Commonwealth Edison Co., 
Chicago, Il. 


Problem was te provide 15 ft-« of artificia 


lighting in the church pews; also to 
illuminate ceiling murals and provide favorable lighting contrasts within church. 
Equipment: Twenty-seven uniformly spaced elliptical reflector downlights, each 
equipped with a 750-watt lamp, reeessed in the ceiling, provide direet lighting 
within the chureh 


Twenty spun aluminum reflectors, with a 10 watt PARSS projector spot lamp in 


each, illuminate the ceiling; two of these units are housed in a well above each of 
the te Windows 

Four additional recessed downlights project a high intensity in the sanctuary and 
ilso illuminate the inseription on the areh 

Recessed ceiling units are maintained from a ecatwal thove the ceiling: all others 


ladder 


Toot 


: 
; 
Wa 
= 
— 
4 
| “a 


Eight-Lane Dual 
Highway 


*Entry 298—B. J. Jen- 
sen, Public Service Elec- 
tric & Gas Co., Newark, 
N. J.; J. L. Hays, N. J. 


Data: Width of highway 152 feet; length of highway 
lighting standards—-one double arm standard along the center and one row on each side of 
highway; standards on side of highway are opposite each other double arm standard in 
staggered spacing between outside rows, 


lighted 34 miles; three rows of 


Length of arm supporting refractor units; outside rows 


of all lamp centers 


15 feet; center-12 feet; height 


25 feet above highway; spacing between lighting standards 175 feet 


State Highway Dept. All lamps are ineandescent—6000 lumen output. Average illumination level 526 ft-e. 
Teletype Wire 
Room 
wEntry 16—J. F. 
Finn, Detroit Edison a 
Co., Detroit, Mich.; 
Bert Pettit, Chief =~ 
Electrician, General > 
Motors Bldg. De- 
troit, Mich. 
I" om is rend mmunieation taupe 
through a glass shield; to reduce reflect 
wl glare is of the utmost importance. 
Equipment: Luminaires are of the mold 
ed, translucent indireet type; there are 
three paralle rows th five luminaires 
n row vire ntains 
f slin limps, operating 
ma I iires 
ng of ¢ ‘ feet a 
¢ g is 12 feet higt 
Color Scheme 
green; office equipment is me 
« flat hits 
Average minatio 
Brightness: het 
7 ft-L, above fixtures, 7 
sides, 110 
Comments: (hur nplover 
pleased with our new lig 
we have ither glare rr eve 
shadow. 
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Auto Showroom 


*Entry 330—H. E. 
Carney, Toledo Edi- 
son Co., Toledo, O.; 
Carl Hoke, Architect, 
Toledo, O. 


Recessed troffer near top window edge is equipped with two rows of continuous strip light- 
ing, employing 40-watt 3500° lamps; also in the ceiling near the window are two 150-watt 
R40 spot lamps. Coves provide the lighting for the display room proper. 


Cove No. 1, 4 feet from the window, employs 26 85-watt T17 lamps. Cove No. 2, 5’ 2” from 
the lip of cove number one, employs 22 85-watt T17 lamps. Cove No. 3, same spacing, uses 
18 85-watt T17 lamps. Cove No. 4, same spacing, uses 14 85-watt T17 lamps. 


In addition, each cove has several “fill in” lamps, either 40-watt, 30-watt or 20-watt lamps, 
depending on the space requirements. The fixture in front of the draped curtain is 68” in 
diameter. In this fixture are three rows of cold cathode tubing, one neon red, one gold and 
one 4500°; a switch controls each color. In the center is a 300-watt R40 louvered spot lamp. 
Average illumination value in display room 50-60 ft-e 


Printing Press 
Room 


*Entry 413—F. D. 
Wyatt & W. H. Mil- 
ler, Chicago Park 
District, Chicago, Il. 


This is an L-shaped room; all fixtures 
have translucent plastic sides and plastic 
louver bottoms; all of the 38 fixtures are 
equipped with two 40-watt, 4500° lamps 
mounted 11’ 1” above the floor. 


~ Average illumination level is 40 ft-e 
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Home Furnishing Store Public Stadium 
*Entry 214 wEntry 437 
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3 
pat 


Third 


Johnston, 


America 


Thursday Morning 


‘The Power Companies’ Part in Lighting Sales’’ 


ter Light, Better Sight Bureau 
‘How Atomic Power Will Affect the Future o 
Ward F. Davidson, Consolidated Edison Co 


‘Glass Comes of 


Continued from page 325 


‘What the Lighting of the Future Will Mean to 


Alston Rodgers, Lamp Dept., General Electrie Co. 


Wagner, New York Power & Light Corp., ¢ hairman, Bet 
Lighting’’ 


Age’’ G. Vogt, Corning Glass Works 


Friday Morning 


‘The Contractors’ Part in Lighting Sales’’—Robert W. 
McChesney, President, NEMA. 


bury, Westinghouse Electrie Supply Co., Viee President, ‘*\ Little Light on Color’* Julian Ellsworth Garnsey, 
National Electrieal Manufacturers’ Association Colorist 
‘Where Do Business and Lighting Go from Here! Eri« **Plasties, the New Look in Lighting’’—F. W. Tetzlaf, 
President, Motion Pieture Association of Rolm & Haas Co, 


You’? Gallery of Merit Awards 


The 217 winning entries in the Merit Award 

Competition were on display in the Exhibition 

Ralph P. Hall; this section proved to be one of the biggest 
magnets at the show; a description of the top 24 
entries plus statistics on this conpetition can be 


found in another section of this issue. 


Observations— Merit Award Winners 


Home Furnishing Store 


*Entry 214 L. Riegert, 
Northern States Power Co.; 
a McEnary & Kraft, Archi- 
tects, Minneapolis, Minn. 


Equipment: Gieneral indirect lighting is 
provided by 2 parallel rows, with 5 60” 
ffers per row; exch coffer is wired for a 


1500 w silver bow! lamp; maximum depth 
of each eoffer is 1714". Inside surface is a 


matte plaster finish. 


General direet lighting comes from 5 paral 


each equipped with a PARSS lamp 
Specific Area Lighting: Fulric section is 
lighted with 2 parallel rows of 1” diameter 


eathode ibing plus w ineandes 


mo ed ceiling u s, equipped with 150-w 
"ARSS spotligl i | ‘ vered } 

y highlight w merchandise a w the 
wall ‘ Show window lights are adjust 


lamps 


Customer Comments: The soft indirect 


Public Stadium 


*Entry 437-—R. E. Bennett, 
4 Bennett & Bennett, Pasa 
dena, Calif. 


Customer Comments: Lighting the stadiun 


ise is 


149 


lel rows of recessed louvered downlights, 


ible units equipped with 150-w PAR®S 


hting from our coffer units is augmented 
re ! ults r ghting 
. 


For purposes of analyzing the top 24 entries as 
to type of equipment and light source used, they 
were classified as shown here: 


Application Vo. of Installations 


Industrial 


School and Office iT) 
Store and Sales Areas 4 
tank Lobby, Library, Church 6 


Stadium and Highway 


This makes a total of 26 lighting installations; 
the difference between this and the figure of 24 en- 
tries referred to above is accounted for by the fact 
that in two instances the lobby and office area in 
two banks were so closely allied they were treated 
as one area in the entry; in this analysis they have 
been treated separately as a lobby and an office 


Industrial 


Light Sources Equipment Type 


Fluorescent — 40 w Semi Direct 
preheat 
Incandescent 200 w Wall recessed pit 


Mereury 400-w; inean Twin high bay 
deseent 100 and 750-w 

4. Mercury 400-w; inean Street light standards 
descent—750-w, 
Fluorescent — 40 watt Luminous side panel 


preheat lirect 
School and Office 


1. Fluorescent —40 w Luminous plastie —indireect 


prehent 

Fluorescent —40 w Recessed troffer--louver and 
preheat glass panel bottom 
Fluorescent w Recessed troffer— prismatic 
preheat lenses 

Fluorescent slimline Louvered wooden cell ceiling 
Fluorescent—06” slimline Luminous plastie indirect 

Fluereseent-——lew bright Recessed troffer 
ness 40 w lamp 

reseent wi” slimline Luminous plastie -indirect 

S. Fluorescent slimline Direct (coffer): diffusing 


glass panel 


Fluorescent 10 w Recessed troffer louver 


preheat hottom 
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‘ 
| 
eent mps at reg te meenled ’ 
vchind a valinee Rear 'uminous wall is ; 
illuminated with 1-ft. diameter, 36” length ier’. 
4 
wee rt the to anv one tion 
- Our lighting <vstem is the greatest asset rae 
ur new tore lesig the most impor ‘Pie 
f 
> 
bie Fach f the © towers has 7 roiectore 
} t or total of 432: exch projector hus 
4 
| « ene vith 1 «lent 
for night the events 
an 


Store and Sales Area 


Light Sources 


Fluorescent 
preheat 
Incandescent 
Fluorescent 
preheat 
Fluorescent 
preheat 
Incandescent 
PAR3Ss 
Incandescent 
silver bowl 
Incandescent 
PARSS 
Fluorescent 
Fluorescent 
preheat 
Fluorescent 


Fluorescent 


40 w 


150 w R40 
40 w 


w 


150 w 


1500. w 


150-7 


cold cathode 


sow 


cold eathods 


Eauipment Type 


Reverse cove 


Downlights 
Recessed louvered troffer 


Surface mounted 
bottom 
In combination with 


fluorescent 


louver bottom 


louver 


Fixture suspended in 60” D. 


coffer 
Recessed downlights 


Valance lighting 
Recessed troffer 


Coves 


Special cireular fixture 


Bank Lobby— Library—Church 


Light Sources 


Fluorescent 
Incandescent 
silver bowl 
Fluorescent 
Incandescent 


PAR; 100-w; 


Fluorescent 
Fluoreseent 


Incandescent 


150 w PAR3S 


Incandescent 
silver bow! 
Fluorescent 


Fluorescent 


OFFICIALS AT OPENING CEREMONIES OF 


w preheat 


4) w preheat 


150 w 


300 w 


30 w preheat 


96” slimline 


THO w 


«old cathode 


72” slimline 


Equipment Type 
Cove 


Indirect 


Cove 


Recessed louvered and 
downlight 

Recessed troffer 
Luminous louver ceiling 


Concealed indirect 
Indireet fixture 


Cove 


Sectional louver ceiling 


lens 


THIRD LL.E. 


Stadium—Highway 
Light Sources Equipment Type 
1. Incandescent-——6000 Single and two-arm 
lumen lamps standards 
2. Ineandescent—1500.w 


lamps Floodlight projectors 


Average Illumination Levels 

The fluorescent lamp made possible the higher 
levels of illumination which the user of light en- 
joys today ; the average for the indoor installations 


entered in this contest was 49 footcandles. 


Industrial 
School 
Bank 


Office 52 fte 

Store s3 
56 fte 

Summary 

Not enough involved in this 

brief summarization of the top 24 entries to point 

out trends; it does show that the incandescent lamp 


Lobbies and Library 


installations are 


was much in evidence exeept in the school and 
office entries; luminous plastic indirect fixtures 
and the troffer, equipped with either 
lenses, diffusing glass panels or louvers were used 
to a considerable extent; illumination levels are at 
an all-time high; the fixture industry is ‘*bright- 
ness-conscious’’; much thought is being given to 
ease of removing auxiliary equipment, reflectors, 
and lamps for maintenance and cleaning. 

The Exposition, Conference, and Merit Award 
Competition proved conclusively that our industry 
is alive, alert and on the move; this is a healthy 
condition; we look forward now to International 
Lighting Exposition and Conference Number Four. 


recessed 


Left to right, W. J. Donald, Managing Director, 


NEMA; E. C. Huerkamp. Exposition Operating Committee; R. W. Staud, Chairman, Publicity and Attendance Promo- 


tion Committee; L. E. Tayler, President, Illuminating Engineering Society; B. W. Clark, President of NEMA 


in act of 


cutting the ribbon: G. T. Morrow, Chairman, Exposition Operating Committee. 


Third Tuternational Lighting Erposition 


Zersen ILLUMINATING ENGINEERING 


1. 
| 
3 — _ 
—— 
a 
_ 
340 


The appraisal of louver systems and summary of their characteristics in Part I is 
supplemented in Part II by the more detuiiled evaluation of the effect of variables 
on efficiency, utilization and average brightness, as needed by the architect, equip- 
ment designer and application engineer. The effect of each variable is presented 
independently with some indication of interrelation with the many other factors. 


ITH such wide range in size and design 

of louver systems, it would be impracti- 

cable to make a comprehensive evaluation 
of the numerous variables by measurement of 
actual installations, with conditions controlled 
and correlated. Henee, laboratory measurements 
on an element of reasonable size were necessary. 
The general applicability of data obtained with 
a test element of limited lateral dimensions was 


established (see Fig 25 by comparing tests on 


Part Il of a paper presented at the National Technical Conference 
of the Iuminating Engineering Society, September 24, 1945 
Boston, Mass Part I, Vol XLIV 
16 (January, 1949 Messes Porter and O8rring 


sre with the Engineering Division, Lamp Department, General Ele« 
trie Company. Nela Park, Cleveland, Ohio 


JUNE 1949 Louver 


Figure 10. View of laboratory test equipment: the variable depth cavity, the photometer head, several typical louvers, 
and certain electrical and photometric instruments. 


cavities of (1) fixed depth and variable size, and 


(2) variable depth and fixed size. These confirmed 
that proportionality of cavity and element dimen- 
sions, rather than actual dimensions, is the domi- 
nant factor 

The photometric equipment and procedures em- 
ploved were not unlike those that are well estab- 
lished for conventional luminaires, The principal 
test unit consisted of a six-foot-square wooden 
box of variable depth, fixed to a photometer head 
which provided rotation in both horizontal and 
vertical planes. Louver sections were inserted 
into the open face of this test cavity. The mount 
was adjustable horizontally so that the vertical 
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Louver an ouvera ysrems 
Mic, . . . k 
Design and Illumination 
_Characteristics—Part Il 
- 4 
ih 


axis of rotation was always in the plane of the 


outer edges of the louver blades Photometric 


measurements were made at 40 feet from this 


axis with color-corrected, barrier-layer type, photo- 


electric cells. A precision laboratory galvanometer 


was used Candlepower distribution. output effi 


ciency, and average brightness were thus obtained. 


Only fluorescent lamps were employed. Per 


formance with filament lamps should be roughly 
similar. More frequently, filament lamps will be 
employed for controlled beam lighting The use 


of a single lamp, centrally located in the eavity, 


Figure 11 Definitions — see 


Symbols and nomenclature 
Table II. 
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Je! LOUVER SHIELDING ANGLE 
Laue SHIELOING ANGLE 


Table II. 


Louver Grid—Tly mplete assen f livids 
Cell Size (w)—Later ' sions of the ind “ee 
Cell Depth (d)—Wilt f ‘ es or depth of 
Louver Shielding Angle (4)—The angle between the plane 
vets ‘ re ingular 
nes gene hos +} r inte 
Blade Reflectance ght retleet e of ide fir 
taine t rt Light ¢ Retleetom 


Blade Transmittance (1) | ght transmittance of 


Lamp Shielding Angle betwee the pl 


Nomenclature, Symbols and Definitions 


Fiux Ratio—1 


Fur- 


ther tests evaluated the obstructing effect of addi 


permitted maximum photometric accuracy. 


tional lamps. 

Since the lateral position of the lamp with re 
spect to parallel louver blades sometimes introduces 
effects, results are weighted for 


significant most 


random lamp position.* Further simplification has 
been realized from the fact that for random posi 
tion the distanee (h) of lamps above the grid has 
no effect when (1) the cavity ratio is constant, and 


e reflectances are of the order of 75 per cent 
Names and symbols employed in presenting test 
results are defined in Table IL and illustrated in 
Fig. 11 

Effect of Louver 
Grid Variables 


Effect of 
Nhielding 


Efficiency and Can- 


Lou rer 


Angle on 


LAMP SPACING 


%, 
dl power Distribu 
i based upen louver 
Ly Cc i 


angle are 
that 
form the 
basis for most louver 


shielding 
so fundamental 
they will 


Cavity Ratio (D,W)—The proportionality of « 


measured from the top of the louver grid to the 


ivity depth 


» the lamp 


Cavity Reflectance (R)—The light retlectance of cavity 
t Retles 


surfaces, o ed with a Baumgartner Light-Cell 


Lamp Diameter (L)—The diameter imps measured 
aches en compared th ot! nensior Ithoug? 
| meter is usually given in eighths of ar et 
Lamp Distance (h)—The vertical dimension from the tey 

if the louver grid to the enter f the my 

Lamp Position (A, B, C)—The posit if lamps laterally 
vith respeet to paralle reference blades as in Fig. 11 
Random Lamp Position— Results Line using 


Lamp Spacing ($)—The «is mps 
Spacing Ratio h)—The rat my na divided 
Efficiency (Output Efficiency) mitt 
. s te genergted mens, for the mplete element 
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and louverall lighting design procedures. As 
shown in Fig. 12 for white opaque louvers, the 
effect of shielding angle on efficiency is essen- 
tially linear. The solid-line function® for matte fin- 
ish, established by test data, extrapolates to zero effi- 
ciency at 90° shielding. Extrapolation to @ = 0° 
indicates an efficieney of 86.5 per cent, which ,is 
Within three per cent of the open-cavity test value. 
The discrepancy is caused by loss due to finite thick- 
ness of the blades which, for these tests, were 
fabricated from aluminum 0.025” thick. The pres- 
ent study did not include the effect on output of 
blades of radically greater thickness. 

The proportion of lumens in the O° to 40° zone 
to total output (flux ratio) changes more slow ly 
with shielding than does efficiency and tends to 
change less at the higher angles. This function, 
Which is needed to determine utilization factors, 
is established over the same range of 20° to 50 
and to 60°, 


shielding, it 


by test data and is extrapolated to 10 
Were the function extrapolated to 0 
would indicate a ratio of about 35 per cent as 
compared to 32> per cent for open-cavity tests. 
The discrepaney again is a result of blade thick- 
ness. The Hniportant effect of shielding in modify- 
ing candlepower distribution is clearly revealed 
in Fig. 13 
The effeet of varving the lengthwise shielding 
while holding the crosswise constant was investi 
gated with louvers of 6” 6” (40° « 40°); 6” 
40° X 22.7°); 6 XK 24" (40° 11.7°); and 
72” cells The efti 


“ig 14 Is linear over the ranve of shielding 


assumed to be 40° & 0 


tested, but must drop more rapidly toward zero 
These 


eurves are representative of families of curves, 


aus the shielding angle approaches 90 
each for a different crosswise shield- 


ing angle. The slopes of such curves 


of the weighted values divided by 2.7 is approxi- 
mately the efficiency of the differentially-shielded 
louver. 

Effect of Shielding Angle on Average Louver 
Brightness. 
grid is caleulated by dividing the candlepower of 


Average brightness of the louver 


the element by the projected area in the direction 
of measurement. Results have been converted to 
footlamberts and adjusted to a reference lamp 
loading providing an average of 100 lumens gen- 
erated per square foot of grid. The average bright- 
ness within the shielded zone of a louver is reduced 
with increases in shielding angle, as shown in Fig. 
15. Element conditions are the same as in Fig. 12. 
These same data are plotted in Fig. 16 to show the 
vertical angular distribution of average brightness 
These 


brightness values apply only for the stated element 


for louvers of specified shielding angle. 


conditions and lamp loading. In Fig. 17, average 
brightness values for matte louvers are presented, 
not for all directions of view, but for crosswise and 
lengthwise directions with regard to the lamp axis 

Effects of Louver Blade Finish 
and average brightness increase and flux ratio de- 


Efficiency 


creases as the finish of louver blades becomes more 
specular. The effect was investigated with three 
white lacquers of equal total reflectance. One finish 
was matte and the others glossy. Their reflectance 
characteristies are indicated in Fig. 18. 

The broken-line curves of Figs. 12 and 14 are 
plotted from data obtained with gloss-finished lou- 
vers (type Ain Fig. 1s). The solid curves apply to 
matte finishes as noted above. The gloss finish im- 
parts higher efficiency because the specular com- 
ponent reduces the inter-reflection of light within 
the cells, and between them and the cavity. The 


were not determined but are prob 
If this 
ditferen 


ably similar to those shown 
is true, the efficiency of 


tially-shielded elements mav be ob 


fe} 


tained with a fair degree of accuracy 
by weighting values obtained from 


the curves for equal lengthwise and 


8 


crosswise shielding. Crosswise shield- 
ing has the greater effect on efticien 


‘vy in the ratio of 1.7 to 1 The sum 


FLUX RATIO - PER CENT 


EFFICIENCY - PER CENT 


Figure 12. Output efficiency and flux 
ratio for white opaque louver systems 
shielded equally lengthwise and cross- 
wise. Gloss blade finishes impart higher 
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efficiency but lower flux ratio than 
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Figure 13. These average candlepower distributions for 

random lamp position were obtained with 6” x 6”-cell, 

75% -reflectance louvers in a cavity of D 4,DW 

0.056, and R 75%. Lamp até 2”. Candlepower for 

gloss finish is perceptibly higher than for matte, particu- 
larly at angles from 40 to 90. 
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Figure 14. Efficiency and flux ratio for constant crosswise 
shielding of 40 but varying lengthwise sh <\‘ing. The 
increase in flux ratio is about linear for gloss iouvers, but 
for matte finishes, it tends to increase more rapidly at the 
higher angles, in contrast to the slower increase for lou- 
vers with equal lengthwise and crosswise shielding (Fig. 


12). 
ANGLE OF VIEW FROM 
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differentials of efficiency and flux ratio caused by 
finish variations are about constant, proportionate- 
lv, over the range of shielding angles shown in Fig. 
12. In Fig. 14, however, they increase more rapidly 
at the higher values of lengthwise shielding. The 
reduction in flux ratio for increased specularity 
indicates a wider candlepower distribution and 
higher average brightness in the shielded zone. 
For white louvers with shielding equal length- 
wise and crosswise, the gloss finish increased bright 
ness over the matte by about 25 per cent when 
weighted for all directions of view. It also mag- 
nified the difference bet ween lengthwise and cross- 
wise average brightness values as shown in Fig. 19. 
With less inter-reflection, the distribution of light 
from the source is not as greatly modified and the 
difference in louver brightness lengthwise and 
crosswise tends to approach that of the lamp. It is 
evident that the degree of specularity or spread of 
each blade finish will determine to what extent effi- 
ciency, distribution and brightness results will de- 
part from those obtained with matte surfaces. 
Effects of Louver Blade Reflectance Previ- 
ous data have been based on louvers of 75 per cent 
reflectance, which was assumed to be a conservative 
value for white. Functions pertaining to efficiency 
and flux ratio will change in approximately the 
proportions shown in Fig. 20 for other values of 
reflectance. An appreciable portion of the lamp 
output is directly incident upon the louver blades as 
is a substantial part of the light reflected from the 
cavity. It is evident from Figs. 12 and 14 that the 
absorption of light by the grid increases with 
Henee, the effeet of louver refleet- 


ance is undoubtedly more pronounced for louvers 


shielding angle 


of greater shielding, and less so for smaller angles. 
llowever, the efficiency eurve of Fig 20 provides a 
The relative effects 
of louver reflectance on efficiency and brightness 


reasonable basis for estimates 
are shown in Fig. 22. That brightness decreases 
more rapidly than efficiency with lowered refleet- 
ance is important from the standpoint of control 
of brightness 

Effects of Louver Blade 


indicate the effeets of transmission in louver blades, 


Transmittance. To 


two plastic louvers and one gloss white louver of 
similar design were tested. Results, together with 
comparative values for a similar matte white lou- 
ver, are presented in Table ILL. Efficieney increased 
and flux ratio decreased as the transmittance of the 
translucent blades increased joth grids showed 
higher efficiencies than white metal grids. Likewise 
Figure 15. Brightness as a function of shielding angle for 
matte white louvers. Curves based on measurements on 
louvers with # 20°, 40 and 50. They apply for al 
directions of view. 
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Figure 16. Effect of vertical angle of 
view on average louver brightness, for 
specific values of ¢ (30° curve interpo- 
lated). Although the brightness at a 
given viewing angle reduces more slow- 
ly with higher shielding angle, the per 
cent reduction is more nearly constant. 


the candlepower distributions — be- 
come wider as indicated by lower 
flux ratios. No attempt is made to 


SHIELDING ANGLE 


correlate efficiency and flux ratio 
with blade transmittance since the 
materials varied absorptance. 
It will be noted that average bright- 
hess increases more rapidly than 
efficiency due to the wider candle- 
power curve of the translucent 


AVERAGE BRIGHTNESS IN FOOTLAMBERTS 
100 LUMENS PER SQ FT. LOADING 


grids. For equal illumination, how- 
ever, the increase in efficiency re- 
duces the relative brightness differ- 
ences among the four types of louvers. 

In Fig. 23. average brightness values for the 
plastic and gloss white grids are compared, based 
on a constant loading of generated lumens per 
syuare foot Increased transmittance results in 
higher brightness with a proportionately greater 
increase at angles midway between cut-off and 
horizontal. 

Effect of Cell Size. 
cieney and flux ratio for white cells is shown in 
Fig. 24. The effect of cell size on efficiency is slight 
and on flux ratio negligible. Average brightnesses 


The correlation of effi- 


can be expected to vary in proportion to efficiency. 


Effect of Cavity Variables 


Effect of Cavity Proportion Cavity cross- 
sections are described by the proportionality of 
depth to width (DW) and not by actual dimen- 
sions. The validity of this basis was investigated 
in two series of tests. In the first, square cavities of 
18”, 36" and 72” width (W) had a fixed depth (D 
of four inches. In the second, the width was con- 
stant at 72” while the depth varied from 4” to 25”. 


Efficiencies and flux ratios were determined with 


tee 
| | | 


Table III 


10 30 40 50 
ANGLE OF VIEW FROM HORIZONTAL IN DEGREES 


the light source centered two inches from the 
cavity soffit. Results are shown in Fig. 25. No 
point deviates more than 1.2 per cent from the 
trend established by the six points. The propriety 
of deseribing cavity cross-sections in terms of 
cavity ratio (D/W) was conclusively established 
for these conditions and assumed valid for others. 
For louver and cavity reflectances of approxi- 
mately 75 per cent, the effects of cavity ratio upon 
efticieney and flux ratio are shown in Fig. 26. The 
reference point of unity isat acavity ratio of 0.056, 
representing a large shallow cavity often typical 
of extensive louverall systems. In practice, the 
presence of ceiling beams and large air ducts tends 
to increase the effective cavity ratio while smaller 
items such as conduits and sprinkler systems have 
less effect. The changes in efficiency and flux ratio 
with modifications of the cavity ratio are such as to 
have little effect upon average louver brightness. 
Effect of Cavity Reflectance Because of the 
direct light from the source, output efficiency drops 
less rapidly than cavity reflectance. The relative 
effect is shown in Fig. 27 for 40° % 40° white lou- 
vers at extreme test-cavity ratios. In deeper cav- 


Summary of Characteristics of Opaque and Translucent Louvers 


45°; R 


Relative Utilization Brightness for Equal 
Average Wall 50° Tuumination 
Piux Brightness Ploor 14 15° from Horizontal 
Efficiency Ratio 15° from Index Index Index Index 
Louver , t Per Cent Relative PerCent Horizontal c I c I 
Matte White* 7 404 100 62 2 22 1.00 1.00 
Gloss White** 7h 1.08 61 25 108 1.10 
Plastic A I” 71 58.7 145 49 2.00 45 29 1.42 1.52 
Plastic B 2 3.4 10 1.467 40 2 1.34 1.36 
*Efficiency. flux ratio and average brightness. estimated Figs. 12 and 15 


finish K Fig. 15 


** High gloss 
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AVERAGE BRIGHTNESS IN FOOTAMBERTS 
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ANGLE OF VIEW FROM HORIZONTAL IN DEGREES Coa iso* 


Figure 17. There is no significant difference between 
— . Figure 18. These curves show the relative reflected candle 
lengthwise and crosswise average brightness with 40 x ’ , ‘ 
power from the matte- and gloss finished white louver 
ma yers ith alfiere li shiek 4 av 
’ S 8 blades Collimated direct light was incident on the blade 
brightness crosswise increases somewhat as the shielding 


surfaces at 30 as indicated by the heavy arrows. The 
angle lengthwise is decressed, while the lengthwise — 


high finish (8B) was used for the 2” x 2” louvers of 
brightness increases markedly Because of the lower 
: 45 shieiding. The gloss finish (4) was employed for all 
shielding angles lengthwise, lamp brightness is seen at 
other louvers designated as glossy 
angles more nearly horizontal 
cent. Changes in average louver brightness are 
dark finishes is aceen almost proportional to efticrenes 
f sivnifieant li Effect of Individual Reflectors Three types 
of reflectors a white cavity and the cavity 
without reflectors are compared in Table TV for 
four louver eri The reflectors were of the sam 
eross-seetion bu | surface ftinish. eff 
and candlepower distribution as shown 


white reflector 


Table 
Pertormance of Four Louvers with and without Reflectors 


75 pw 7 1” (TS) Refi-ctors (See Fig. 29) 
Louvers None White Etched Specular 


i 
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Table V 


Louver Brightness as Affected by Reflectors 


Angle Average Brightness* Relative Average Brightness** 


of View Footlamberts per 100 Lumens per Sq. Ft. 
Louver from 
Horizontal Reflectors Reflectors 
Mone White Etched Specular None White Etched Specular of 
Ma White 15.8 7.2 Os 


g 


that of the cavity. In three 


with 


almost identical 


VIEWING DIRECTION IN 
RELATION TO LAMP AXIS 


@=20°=20° CROSSWISE 
LENGTHWISE 


instances, the introduction of this reflector resulted 


in slightly lower efficiency. The increase in’ the 


ease of the matte white louver is within the experi 


mental error and may not be significant although 
the eflic enes of this louver did show the greatest 


relative increase with other reflectors Hliwher flux 


8 


ratios with the matte white reflector tend to offset 


losses efficienes TI there coteentrating retlee 


tors result in substantial increases in efficiency, 


ratio, and utilization. The louvers having the lower 


AVERAGE BRIGHTNESS IN FOOTLAMBERTS 
100 LUMENS PER SQ FT. LOADING 


10 

efliciencies in the white cavity tests show the great 
est percentage 

feet 10 20 30 40 30 

Effects of these reflectors on average brightness ANGLE OF VIEW FROM HORIZONTAL IN DEGREES 
are indicated in Table V for several angles of view Figure 19. Brightnesses for white louvers, gloss finish, 
It is evident in Table VI that for a given iWimina type B (Fig. 18). Curve for 4 30 x 30 is interpolated. 
tion. substantial reductions tn average brightness 
may be realized through the use of rather concen 16 
trat ng reflectors. Such veflectors offer the unique 


FLUX RATIO 


advantage of simultaneous reduction in brieltness 


increased efficiency, and even greater increases in 


utilization 


Effcet at Lamps and Channels Caunsidered as 


Cavity Obstructions kor reasons presented 


previously, most tests were conducted with a siagle 


72Ts lamp in the test cavity. The lamp was sup 


RELATIVE EFFICIENCY 
RELATIVE FLUX RATIO 


ported by standard sockets held by friction against 


the sides of the Cavity No other devices such as 


conventional wiring channels were used. To inves- 


tigate the influences of such objects, as well as ¢ a REFLECTANCE cr) 61 PERCENT 
additional lamps with the cavity, several compari Figure 20. Efficiency, for all practical purposes, is directly 
sons were made. Results are summarized in Table proportional to louver reflectance for values exceeding 


60‘,. For lower reflectances, the efficiency drops progres- 
sively less. Substantial gains are available with reflec- 
tences higher than 75‘; . Both matte and gloss finishes show 
output efficiency. No significant differences are comparable relative changes. The effect of louver reflec- 
detectable in flux ratio tance on flux ratio is linear over the range investigated. 


VIL. Larger obstructions will cause ereater losses 


Average brightness values appear to vary with 
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Tests indicate a slight advantage in efficiency 
when wiring channels above each lamp are omitted. 
The appearance of the system, particularly at 
shielding angles which provide but marginal con- 
cealment, is generally improved. There seems to be 
some economic advantage in eliminating these in- 
dividual channels in favor of end channels placed 


at right angles to the lamp rows 


Effect of Light Source Variables 


Effect of Lamp Diameter Practice will dic 
tate the use of various lamps; hence, the effect of 
lamp diameter was explored to a limited extent 
Three diameters were used: L 1” (TS), L 13” 
T12), and L (TW 
Table VILL for random lamp position show a slight 


The comparisons in 


trend toward lower efficiency and flux ratio values 
for the larger ratios of lamp diameter to cell size 
Low). Average brightness values will vary nearly 
in proportion to output, and the brightness of any 
well-defined images will be proportional to lamp 
brightness 

Effect of Lamp Distance Curve A in Fig 
Efficiency for 
random lamp position is independent of vertical 
within a fixed cavity if all re 
Although Fig. 30 


loavers and a eay 


shows an intriguing relationship 


lamp distance (h 
tfleetances are about 75 per cent 
6”. 40° « 40 
the effect was found to hold for 


is plotted for 6" 

itv ratio of O.347, 
other cell sizes, shielding angles, cavity ratios and 
As the re 


etanee of the louvers or the cavity is decreased, 


tor both matte and gloss louver finishes 
te 
higher values of # result in a loss of efficienes 

Efivet of Lamp Position 


ities among the dimensions of w. L and h determine 


The proportional 


whether or not specific lamp positions will produce 
signifieant differences performance. As win 
the possibility of 


is decreased 


creases, or oor h 
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Figure 21. Matte louver brightness for four blade reflec- 
tance values at varying angles of view. Values are aver 
ages for all directions of view with regard to lamp axis. 
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Figure 22. Louver reflectance affects average brightness 


more than efficiency. Actual brightnesses corresponding 
to the relative value of 1.0 are found in Fig. 21 at 75% 
reflectance for the four selected viewing angles. 


variations in efficiency with specific lamp position 


becomes greater. In Fig. 31, typical efficiencies, 


relative to those for random lamp position, are 


plotted against the ratio of Low for 1° lamps in 


The A position affords maxi 


A and © positions 


mum output efficiency with a given louver design 


while the efficiency at ( tends to be lower than for 


random lamp position. Flux ratio may be slightly 


higher for A and lower for C 


Whereas most functions involving variables L. 


wh and efficiency appear to be simple and con 


sistent for random lamp positions, they often be 


come complex when specific lamp positions are con- 


sidered. For example, there is experimental evi 


dence that the function between efficiency and the 


ratio of Low is more complicated than suggested by 
Fig. 31 


are constant at 6" and 2" 


For the summary in Table IX, w and h 
Values for 


respectively 


the larger diameter lamps in the A position fall 
above the 40 1) enurve in Fig. 31. Also, the effi 


Table VI 
Data in Table V Adjusted for Equal Illumination 


Relative Brichtness at 15 to 
Louver Plane for Equal 
Initial Pootcandles* 
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Figure 23. Average brightnesses for two plastic louvers 
and one gloss white metal. Louvers are described in the 
text and in Table Iil. 


ciencies for A and C positions show departures 
from those in random lamp positions as the factor 
h is decreased to less than the cell size. In tests 
with TS lamps and 3” and 6” cells of 40° & 40 
shielding, the differences in efficiency become negli- 
gible when hw equals 1.0-1.2 or more. Many addi- 
tional measurements would be necessary to explore 
and define detailed inter-relation of these factors. 
Some insight into these relationships may be had 
through an analysis of the geometry of lamp di- 
ameter, distance, position and shielding. Fig. 6A, 
Part 1), illustrates how the shielding angle @ for 
a lamp in an A position may be greater than the 
louver shielding angle 6 The bulb diameter (1 
must be smaller than the projection of the louver 
blade along the louver shielding angle. The lamp 
shielding angle 0 is aiternately equal to and greater 
than 4 as the lamp moves upward. Similar fluetua- 
tions occur in the C position. The values of h for 


Table VII 


Effect of Channels and Additional Lamps 


(» 3” and 6"; # = 40 x 40° and 50° x 50°; randR 
75% ; D/W ratio varied from 0.056 to 0.347) 


Number Lamp Channels Relative Reduction 
of Lamps Spacing Used Efficiency* in Per Cent 
in Inches 

1 centered No 1.00 1.5 

1 centered Yes 0.985 

1 centered No 100 2 

6 12 No 0.975 

6 12 No 0.975 16 

6 12 Yes 0.940 

1 centered No 1.00 60 

5 12 Yes 0.940 


"Values for 
conservative 


systems due 


lamps to cavity sides 


more than one lamp in the 
losses are undoubtedly higher than for many louverall 
lamps and from 


to relatively 
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close spacing between 


test cavity are probably 


Louver and Louverall Systems 


maximum shielding at each step may be calculated 
from the equation: 


L 


h— KX w tané 
cos 


in which, for the A position, A is any integer and, 
for the C position, it is any odd multiple of 0.5. 
The actual shielding angle @ for each step is eal- 
culated by the equation : 


@— tan — 
Kw 


L 
sin 
2\/(w tané+ h)? + (Kw)? 


The difference between @ and @ at each step de- 
creases as h increases. If, as in Fig. 6B (Part 1), the 
lamp diameter is larger than the louver blade pro- 
jection, @ is always equal to 6 since the lamp is con- 
sidered unshielded if any part of it is visible at the 
selected louver shielding angle. The minimum cell 
size below which there can be no difference in lamp 
shielding angle (@) and the louver angle (6) is 
determined from the equation : 


L 


w - 
sin 


Designs based on specific rather than random 
lamp positions usually have advantage from the 
standpoint of appearance. Unless lamps are con- 
sistently positioned with respect to the louver blade 
pattern, lamp shielding angles are likely to vary 
If the variation is marked— as it may be with 
large cells, small lamp distances shallow 
shielding—the effect is annoying to anyone moving 


about the area 
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SIZE OF SQUARE CELLS (w) IN INCHES 


Figure 24. Effect of cell size (w) on efficiency and finx 
ratio. For gloss and matte louvers, with four cavity ratios 
(D/W), and random lamp position. Effect is less with 
smaller shielding angles because less light is intercepted 
by the blades. 
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Figure 25. Variation of either cavity depth or width to 
produce different cavity proportions gives a like result in 
efficiency. Chart applies to weighted average (random) 
lamp position; each point represents an average of three 
tests. 


Utilization Data and Calculations 


Coefticients of utilization for wall-to-wall louver- 
all systems were obtained in a model room six feet 
square. The height was varied to provide reom in 


values of and | Retlectances were 14 


per cent for the tloor and 50 per cent, min per cent 


or 10 per cent for walls. Louver grids were se 
lected for a fairly wide range of flux ratios. Room 
height, for determining room index, was measured 
to the bottom of the louver grid. Ullumination 
measurements were made with a eolor- and cosine 
From 


corrected multi-cell precision light meter 


the empirical coefficients of utiliza 


these results 


tien plotted in Fig. 32 were derived 


Since these data alone do not provide a complete 
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Table VIII 


Effect of Lamp Diameter on Efficiency and Flux Ratio 


design system, the ordinates are divided by the 
output efficiency of the respective louver elements 
relate to the 
Such values are 


to obtain utilization factors which 
distribution of candlepower only 
plotted in Fig. 33. Rigorously, these curves repre- 
sent many others, each of which pertains to a dif- 
ferent effective ceiling reflectance, but differences 
are negligible in practice 

The flux ratio values presented in this paper are 
employed as abscissae in Fig. 33 to obtain utiliza- 
tion factors. These, in turn, are multiplied by the 
corresponding element efficiencies to obtain ffi- 
cients of utilization which apply to louverall sys- 
tems co-extensive with the room area Efficiency 


and flux ratio values may also be used to determine 


FLUX RATIO | 


EFFICIENCY 
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° 


o2 o3 
CAVITY RATIO (O/w) 
Figure 26. Effect of cavity proportion on efficiency and 
flux ratio as established from 86 tests covering a wide 
range of cll size, shielding angles and finishes. Extrapola- 
tions toward zero indicate performance of cavities ap- 
proaching infinite extent. Reference ratio of 0.056 is 
generally used in other analyses. 
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the somewhat higher coefficients of utilization for 
small elements conventionally spaced. For this 
purpose, the basic data of Harrison and Anderson! 
and subsequent extrapolations are used. 

The coefficient of utilization for a louverall sys- 
tem is employed in the conventional illumination 


design equations : 


Initial lamp lumens & Coefficient 
of Utilization Maintenance 
Factor 


Footeandles 
Room Area 


or, 

Footcandles Room 
Area 
Coefficient of Utilization 
< Maintenance Factor 


Initial Lamp Lumens - 


As with other luminaires, there is an accumula- 
tion of heat which usually reduces the light output 
of fluorescent lamps. The general effect has been 
investigated by Forbes and Diefenthaler,? although 


Figure 27. Efficiency and flux ratio of white louver sys- 
tems as affected by reflectance of cavity surfaces. Since 
flux ratio remains almost constant, there will be little 
change in the shape of candlepower distribution curve. 
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their studies did not include louverall types. Pho- 
tometrie data for luminaires of fixed design usually 
take this reduction into account, but the variation 
in efficiency, ballast location, ventilation and watt- 
age loading of louverall systems is so great that 
no attempt is made to incorporate this factor in 
the efficieney data herein. The designer should 
make allowance for heating effect. 


Coefficients of Utilization, by Ward Harrison and Earl A. Ander 
son, Transactions 1.E.S., Vol. XV, p. 97 (1920 


‘Effect of External Factors°on Light Output of Fluorescent Sources 
by J. C. Forbes and R. J. Diefenthaler, MiINaTING ENGINBEK 
1nG, Vol. XLI, p. 872 (1946) 


*(For complete Bibliography, see Part 1) 
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Table IX 


Efficiency and Flux Ratio for Lamp Positions A and C 
Compared with Random Lamp Position 


(For Two Cavity Ratios and Three Lamp Diameters) 
(Louver: White Opaque; » = 6”; ¢ — 40° x 40°) 


Relative Relative Flux 


L ciency for Indi- Ratio for Indi- 
cated Lamp cated Lamp 
Position Position 


Random A C Random A c 


0.167 1.07 O98 1.00 1.01) 1.00 
0.250 oo 104 0.99 1.00 1.01 1.00 


eK” oO 354 1.00 1.05 0.99 1.00 1.02 0.99 


0.167 roo 107 1.00 1.01 1.01 
“347 14” 0.250 100 61.07 0.98 100 1.00 1.01 
0.354 100 61.05 O99 100 61.02 1.00 


Maintenance factors for louverall as yet are not 
established. They are probably comparable with 
those for similarly louvered luminaires. Since con- 
trol of brightness is a major objective in the design 
of most louver systems, calculations should inelude 
a check on the average brightness at viewing angles 
of particular interest. The values given in this 
paper are based on a loading of 100 lumens gen- 
erated per square foot. These basic values should 
be modified for actual lumen loading and for lou- 
ver or cavity conditions other than those indieated 
in charts. 

The authors are indebted to Messrs. R. H. Haase, 
Hl. E. Schultz and W. R. Stephens who have per- 
formed the tedious work of making and computing 
the large number of photometric tests required 
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CAVITY REFLECTANCE IN PERCENT 
Figure 28. The combined effect on efficiency of changes 
in cavity and louver reflectance. The curve r = 75% and 
all points for R 75%, and the single point for r and R 
4%, are established by test data. The shape of all 
curves is assumed to be directly proportional to that for 
r 75%. For a larger D/W ratio, the losses in efficiency 
would be even greater as suggested in Fig. 27. 
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MAT WHITE ETCHED ALUMINUM SPECULAR ALUMINUM 
4 


REFLECTANCE 75% 78% 85% 
EFFICIENCY 75.3% 77.4% 67.3% 
Figure 29. Relative candlepower distribution from T-8 
lamp in reflectors of parabolic cross-section, 1” focal 
length and three surface finishes. Planes of candlepower 
distribution wtih respect to the lamp axis: solid curve- 
perpendicular; long-dash—45°; short-dash—parallel. 
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Figure 30. Typical effects on efficiency resulting from ver- 
tical displacement of lamps, at random position laterally, 
in a cavity of fixed proportion. The efficiency is constant 
when all reflectances are 75° (Curve 4). Curve B shows 
the trend for the cavity without a louver, while Curves ( 
and D are for white louvers in cavities of 28° and 4% 
reflectance, respectively. The constant result of 4 must 
be attributed to the inter-reflection of light. 
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Louver and Louverall Systems 


Potte rhe tting 


DISCUSSION 


Groree E. Interesting variations of the 
Two of Philadelphia’s 


largest high schools each have an auditorium with a lou 


louverall ceiling have been built. 


vered ceiling, above which maintenance men walk about to 
replace lamps. Since all children face the stage, we slanted 
the transverse louvers about 25 degrees and painted the 
side toward the eyes grey, to reduce brightness. Since the 
design ealled for bowl -silvered or bowl enamelled lamps, the 
system is properly designated as asymmetric indirect light 
ing, or drifted indirect. There are few installations of 
eff 


This one is thirteen years old. 


tive indirect lighting from a ceiling that appears dark 


In the paper, the authors assume all lamps parallel to 
louvers (to simplify their analysis) and their shielding an 
gies are definite. In two of the four louvered systems with 
which I am familiar, the lamps are at an angle of about 30 
degrees, and the shielding angle varies with the direction of 
the line of sight. At a loeal Regional Conference, a speaker 
on louveral ceilings appeared never to have heard of this 
matter be given more 


variation—which suggests that the 


place in our discussions. Slanting the lamps has marked 
advantages under certain conditions, as the authors have no 
doubt learned. 

The authors” statement that maintenance factors are not 
vet established is important. One louver installation near 
my office, which meets requirements for good engineering de 
sign, operates at a very low efficiency: one test showed 7.8 
per cent of the generated lumens arrived on the ‘‘ working 
plane.’’ In addition to the matter of efficiency maintenance, 
lamp servicing is a large factor. In studying any lighting 
problem, when we find (as we frequently do) that 15 per 
cent of the lamps in a factory or store are bliaking or 
burned out, we design the next area in the building aceord 
ingly. If the percentage is 30 per cent, as it sometimes is, 
that is allowed for. At present, [ am assuming that lamps 
in less accessible sockets, such as those above louvered ceil 
ings, will average 30 per cent to 50 per cent burned out, 
depending on the maintenance procedures of the individual 
client. I base my designs on what my lightmeter tells me in 
the places I go from day to day, because IT beleve that te 
he good engineering. 

There is sometimes no existing job from which to get 
facts, and we are grateful accordingly to Mr. Potter and 
Mr. Oetting for their work in providing much needed de 


sign data. It is well presented and it is arranged for easy 


use by designers. Congratulations to them 


W.M 


comfortable louver and ceiling brightness achieved by tilted 


Porren Mr. Shoemaker points out the still more 


‘Philadelphia Electric Company, 100 Chestnut St. Phila. 5. Pa 
* Author 


Figure 31. Efficiencies for A and C lamp positions relative 
to that for the corresponding random lamp position. Tests 
with T-8 lamps and varying cell sizes. For @ 40°, the 
departure of A position values from average becomes neg- 
ligible when L » is about 0.4; for C position at about 0.2. 
Departures are still less at # 20° for the A position and 


are insignificant for C. As h/L increases, the differences 
are reduced. 
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louvers. We would emphasize again that this appears as well 
in the form of much reduced brightness of images in specu 
larly reflecting work surfaces. 

Results obtained in appearance and shielding from oblique 
placement of lamps with respect to square louvers can, al 
ternatively, be duplicated by angular orientation of the cells 
or by making them of diamond shape. 

The authors do not present louverall as a lighting pana 
cea; we undertook only to evaluate quantitatively, so far.as 
practicable, the factors bearing on the design of louver 
systems, which have found a useful place in the techniques 
of lighting. 

As with all lighting systems, maintenance, and ready fa 
cilities therefor, are essential. Wholly inadequate mainte 
nanee may contribute to the low overall utilization (7.8 per 
cent) obtained in the installation described by Mr. Shoe 


60 70 80 
FLUX RATIO IN PERCENT 
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Figure 33 (A) (B) (C). Utilization factors for wall-to-wall louverall systems. Curves for room indices of H through C 
are derived from the experimental data of Fig. 32. Curves for indices A, B, and J are extrapolated. 
tion factor must be multiplied by the output efficiency of the element to obtain coefficient of utilization.) 


maker. Further, | understand that this was the ceiling of 
a 20-ft x 6-ft show window. In such case, the narrow space 
and glass walls would not be conducive to high utilization 
except with the most directive equipment. We suggest, for 
such circumstances, that a combination of suitably tilted 
blades and controlling reflectors would result in substantial 
improvement. 

Mr. Twitchell’s comments** on the effect of cell size on 
concealment are of great interest. Since one cannot see 
through a cell regardless of size from points within the 
shielded, angular zone, the differences in impression doubt 
less result from at least two factors: (a) a possible ten 
dency to look up into the larger elements; and (b) the 
effect of the smaller cells in breaking up the obtrusive ele 
ments above. 

I would like to emphasize one point particularly as re 
gards any louver or louverall system. Most 
steps to provide higher efficiency tend to 
widen the ecandlepower distribution, and 
thus, the moderate gain in utilization in 


adequately compensates for the more 
marked increase in brightness. However, 
with the use of reflectors of more or less 
concentrating type, simultaneous improve 
ment in all three respects may be realized. 
In faet, utilization gains faster than out 
put, and brightness is materially reduced 


for equal loading or for equal illumination. 


**Not furnished for publication 
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Figure 32. Experimental coefficients of 
utilization obtained with four louver 
grids in a model room 6’ square. The ele- 
ment contained six 72T8 lamps on 12” 
centers. Louver A: 6” x 6”, 20° x 20°, 
r — 75% gloss. Louver B: 3” x 3”, 40° x 
75% gloss. Louver C: 3” x 3”, 


50° x 50°*7.r 75% matte. Louver D: 6” 


1949 


x 6",40 x 40, r =—4% matte. 
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Adapters Remodel 


LARING lamp bulbs need no longer plague 
the average American family. Adapter 


fixtures which can be readily installed in 


(Left) Before. 
Bare lamps in ceil- 


existing sockets are once more being manufac- 


ing of this dining tured. Such equipment will be of greatest inter- 
room are meither est to the family desiring better lighting with a 
pleasing nor effec- minimum of expense. In most cases the use of 


tive. Close-up 
shows adapter 
which may be used 
for improving ap- 
pearance and gen- lamp bulbs have long been a problem in the av- 

eral lighting. erage home. They have been used in innumerable 


adapters does not involve rewiring, plastering or 


redecorating. 


Ceiling fixtures designed for one or more “bare” 


places—dining rooms, kitchens, bedrooms, halls, 


as well as basements and garages. From a light- 


ing standpoint they present an impossible com- 


bination. With lamp bulbs of suitable size to pro- 


duce adequate lighting, glare becomes unbearable. 


When glare is reduced by the use of smaller lamp 


bulbs (and usually of the colored variety) the 


Miss Breenunowrz is Home Lighting Consultant with the Westing 
house Eleetrie Lamp Division. Bloomfield) New Jersey 


(Below) This photograph of a typical bedroom shows a 
definite deficiency of light “where you need it.” The bare 
lamp in the ceiling canopy gives a hot spot of light even 
with a small bulb, while a very short dresser lamp affords 
meagre light on one side of the face only. In the after- 
view (facing page), a pair of certified (CLM) dresser 
lemps provide a good diffusion of light “at cheek level.” 


(Above) Application of sil 


vered bow! lamps and two clip-on 
adapters add note of interest to the i 
room. Larger dining room fixtures * 
may use three or four adapters. Its * 
six-inch<liameter size makes this 
unit also usable in single socket ceil * 
ing outlets in smaller areas of the 
home entrance halls, dens and 
bathrooms. 
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Home Lighting 


lighting results are meager. It is small wonder 
that many families, a decade or so ago, eliminated 
this type of fixture from their living room, plas- 
tered over the center ceiling outlet, and selected 
instead the softer, more comfortable lighting fur- 
nished by portable lamps—with shades! 

However, even with the extend- 
ed use of portable lamps, there 
remains an undereurrent of de- 
sire and preference for good gen- 
eral illumination from ceiling fix- 
tures. For the tenant or the 
thrifty home owner, adapter 
equipment can play a_predomi- 
nant role in the improvement of 
existing lighting installations 

The simplest and least expen- 
sive type of adapter is the ‘‘clip- 
on”’ shield. In addition to paper 
parchment shades, *‘clip-ons”’ are 
now manufactured from translu- 


(Below) The general lighting effect 

is considerably softened by the use of 

a plastic clip-on adapter, in this after- 

view of the same room. The basic cup 

section around the lamp is white to 

avoid a discolored lighting effect, but 
rims come in different colors. 


(Above) The photographs above il. 


lustrate before and after views of a 
typical basement—usually the cen- 
. ter of many family work and recrea- 
tion activities. 


Before. Bare lamps near the stairway 


4 can create a hazard of blinding glare 
all —the cause of many home accidents. 
At work centers, such as shown at 


extreme right of photo, they produce 
a harsh and uncomfortable lighting 
effect. 


After, Basement achieves more liv- 
able qualities with correct lighting. 
Light from a silvered bowl lamp is 
directed downward by the matte 
white reflector lining of this “screw- 
in” adapter (see inset). This utility 
unit is excellent for lighting work- 
benches and laundry centers, attics 
and garages. 
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cent plastic materials. Many of the new styles re- 
flect the shallow, more streamlined designs of today 
instead of the bowl-like shapes of pre-war days. 
Thus for their most successful use, they should be 
installed in sockets close to the ceiling. However, 
this does not eliminate the possibility of their use 
on drop cord fixtures since the cord may be readily 
shortened and the original socket rewired. 

One clip-on adapter unit is designed to use a 60- 
watt silvered bow! lamp bulb, thus giving a pleas- 
ant effect of indirect lighting. It is particularly 
successful in the room with a white or very light- 
colored ceiling. Of necessity clip-on adapters 
must be limited as to weight since they are sus- 
pended on the lamp bulb by only a wire clamp. 
This basic factor greatly influences the design, 
material, and size of the clip-on type of adapter. 

To meet the demands for larger, sturdier, and 
better light producing fixtures, the 
“screw-in” type of unit designed to use 100, 150 


adapter 


and 200 watt silvered bowl bulbs is now avail- 
able. A sturdy mounting is assured since the top 
end of the suspension husk of the adapter is 


threaded to intermesh securely with the medium 


Adapters Remodel Home Lighting ~Buchholtz 


base ceiling socket. The lower end of the husk 
conceals the rod supports of the fixture body and 
the socket for the lamp bulb. While the basic con- 
trol of light is provided by the silvered bowl 
lamp, adapter designs vary from the utilitarian 
reflector providing diffused down light for laun- 
dry, basement and garage to decorative units pro- 
viding indirect light for any of the living areas 
of the home. 

It is not even suggested that adapters should 
be compared with highly styled, permanently in- 
stalled and more expensive fixtures designed for 
good lighting. However, the simple functional de- 
signs of adapter units present a pleasantly unob- 
trusive appearance and offer a quality and effi- 
ciency of lighting which is generally far superior 
to that obtainable from many permanently in- 
stalled, but poorly designed, lighting fixtures. 

Practically all of the adapter designs are also 
available in permanent type fixtures. However, it 
is the adapter units which are of greatest interest 
to those who desire comfortable, pleasant lighting 
without undertaking the task of major home re- 


modeling. 


A second floor hall “comes 
to life’ when one of the 
larger silvered bowl adapt- 
ers of screw-in design re- 
places a bare lamp bulb. 
This and similar units — 
a some simpler, some more 
ornate in design — produce 
. satisfying results in living 
a rooms, dining rooms, kitch- 
ens, bedrooms and utility 
rooms. A white or very 
light ceiling makes the 
most effective reflecting 
surface for this indirect 
lighting adapter. 
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A.LA. File No. 31 f 17 


Lighting an Auditorium 


LIGHTING OBJECTIVE: To light the main body of the auditorium of a large war veterans’ hospital so that it may 
be used for stage productions, dancing, card playing or other social functions. 


« 


at Sunnybrook Hospital, Sunnybrook Park, Toronto, Ontario, Canada. 


Hi 


General Information: The area is 
approximately 55 feet by 100 
feet with a 20-foot ceiling. The 
sidewalls are rough beige tapes 
try (35 per cent reflectance) ; the 
iling is smooth cream plaster 
per cent reflectance); and 
polished oak floor has a 25 
cent reflection factor. 


Installation: General lighting is 
provided by approximately 2400 
feet of 3500K cold eathode fluo- 
rescent tubing operated at 60 
milliamperes and installed in 
three-lamp coves and _ troffers. 
There are thirty 375-watt units 
connected for three-phase opera 
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tion. At the front of the auditorium are three round, flush units each containing twenty feet of cold 
cathode tubing. Both these and the troffers are covered with flashed opal glass. All units are controlled 


by dimmers. Complete stage lighting is installed but not shown here. 


After approximately 1000 hours of operation the average illumination on a horizontal plane 30 inches 


above the floor was as follows 

Coves only 5.25 footeandles 
Troffers only 
Coves plus troffers 14.46 


99 


” 


The brightnesses measured 


Celina Walls 
center of coves 10 feet above floor) 
Coves only 10 =footlamberts 2.5 footlamberts 
1.25 


Troffers only 14 
1 4.1 


Coves plus troffers wad 
Troffers at 198 footlamberts 
20 


Round units at 45 


Equipment manufactured by the Q.R.S. Fluorescent Lighting Corporation. 


Architects: Allward and Gouinlock 


Associated Consulting Engineers: H. H. Angus and R. P. Allsop 


Toronto Hydro Electric System, Toronto, Ontario, Can 


Lighting data submitted by D. J. MeKenzie, 
installations. 


is an illustration of good lighting practice and to aid in the design of similar 


Published by the Committee on Publications of the Illuminating Engineering Society, 
51 Madison Avenue, New York 10, New York. 


Series XIV 6-49 


4 ‘ ‘ 
231 
-= 


Controlled Beam Lamps 
for Street Lighting 


HE development of the hard glass reflector 
lamp has been the most outstanding advance. 
ment of incandescent lamps in recent years. 

The wide acceptance of this type of lamp is proof 
of its effectiveness in controlling generated light 
into beams of predetermined patterns. In particu- 
lar, the sealed beam automobile headlight lamp has 
shown how well light can be projected in narrow, 
well defined beams. 

It seemed reasonable, therefore, to consider the 
same type of lamp for a parallel lighting applica- 
tion—namely, the illumination of streets and high- 
ways, particularly those not in the white way or 
super-highway categories. Such considerations as 
simplicity of installation, permanence of reflector 
surface and therefore better maintenance of lumen 
output, minimum effect of atmospheric dust and 
other deteriorating conditions, and low overall cost 
for delivered light has resulted in the development 
of a line of PAR-38 street lighting lamps. 

Essentially the PAR-38 street lighting lamp 
consists of a deep upper reflector sealed to a refrac- 
tor lens cover plate, forming a globe just under 5 
inches in diameter. An early decision revolved 
around the optical goal. It was felt that a distribu 
tion approximating the Type II (narrow 
asymmetric distribution) would best achieve desired 
results. One limiting factor was that a 5-ineh bulb is 
not entirely practical with wattages over 200-250, 
Both the 1000 and 2500-lumen street lighting lamps 
fall within this range and these sizes are primarily 
used for residential thoroughfares, secondary busi- 
ness streets and rural highways. The I.E.S. Type II 
distribution revolves around two narrow beatas of 
light with the maximum candlepower approxi 
mately 75 above the nadir and laterally displaced 
between 5 to 12> from the eurb line. Implied also 
in this distribution is vertical and lateral control 
of light towards the house and street side 

Figs. 1 and 2 show the distribution achieved in 
handmade samples of 6.6-ampere series 2500 lumen 
size—a pattern effective enough to be used as the 
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basis of production molds now being fabricated. 
The final lamps will, it is believed, approximate 
this distribution very closely. 

The PAR street lamp has been developed through 
an evolution of design in a way similar to the step 
by step improvements of the sealed beam head- 
lights. The optical requirements in the street lamp 
are more complicated because of the relatively large 
filament in a small reflector. To achieve the desired 
distributions the lamp is designed with the filament 
mounted well up into the reflector and in this way 
a 55” eut-off is obtained. The reflector is essen- 
tially parabolic in shape with the contour modified 
by steps which are designed to help shape the 
asymmetric distribution. To the reflector is sealed 
the refractor lens which contains a series of radial 
prisms that collect and lift the rays to form the 
distributions shown. 

Any unit that will be used in residential areas 
must take into consideration the distribution of 
light towards the houses. Although some light is 


60° 30° ° 30° 60° 
Figure 1. PAR street lamp, 2500-lumen, 6.6-ampere, in 
maximum vertical planes. Preliminary photometric curve 
of the vertical distribution in the plane of maximum 


candlepower. 
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Figure 2. PAR street lamp, 2500-lumen, 6.6-ampere, in 

cone 70 up from vertical. Preliminary photometric curve 

of the lateral distribution in the cone of maximum can- 
dlepower. 
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Cesirable on porches, too much light at high angles 


towards second story windows can be annoying. For 
this reason the cut-off of light from the PAR street 
lamp is lowered to 55” on the house side and 65 
on the street side 

Fig. 3 shows a picture of a field test installation 
The 30-foot wide street is lighted with 6.6-ampere 
series 2500-lumen PAR street lamps which are 
spaced 180 feet on one side and mounted at a 
height of 25 feet 

The illumination pattern is indicated by the mea 
sured values inserted on the photograph, These are 
illumination values and because of the specular 
nature of the road surface do not follow the bright- 
hess pattern as seen at the angle the photograph 
was taken. One important point to be stressed is 
that there is very little depreciation in these values 
due to the fact that the lamp ts practically un- 
affected by external conditions 

In many cases the spacing of light fixtures Is 
necessarily quite far apart. Therefore, to attain 
any reasonable degree of uniformity of illumina 
tion on the street it Is necessary to prov ide a strong 
beam of light. However, to send a strong beam of 
light towards the motorist means that the driver 
will be exposed to a bright unit. This technique of 
street lighting poses a serious problem in bright 
ness control, especially for units designed for use 
at yvreat spacings. The present trend towards 
higher mounting heights is helping materially by 
moving the light source further away fron the 
line of sight 

It is believed that in the PAR street lamp the 
direction of the main beam (12° from the ne rmal 
line of sight) plus the restricted lateral distribu 
tion provides adequate shielding of the main beam 
brightness while the small size of the unit helps to 
make the lamp less noticeable to the driver. In ad 
dition a sharp cut-off is provided at the h gher 
angles to reduce the light which is directly in line 
with the driver's line of sight 

The present units are designed for both 1000 
and 2500 lumens nominal and for either 6.6-ampere 
series or 120 volt multiple operation. Other ratings 
are being investigated but as pointed out previously 
the PAR-3S lamp is limited in the wattage it ean 
handle for higher output 
is to use two lamps in one fixture whieh in addition 


One likely possibility 
to providing better distribution and increased illu 
mination would provide a safety factor for group 
replacement programs where penalties are imposed 
when lamps are burned out 

Even though present day concepts of street light 
ing are centered around a main punch of light 
along the street, there is still a great demand for a 
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synuuetrical distribution (LES. Type espe 
cially in newly developed sections where the only 
lighting done is at street intersections. At present 
only the asymmetric lamp is ready for release 
However, work is being continued to provide a 
PAR street lamp which will produce a symmetri- 
cal distribution of light. This lamp will be made 
in the same sizes as the asymmetric lamp. 

In any concept of asymmetric distribution orien 
tation is fundamental. Since in this case the light 
source and luminaire are one integral part, orien 
tation must be achieved with the base of the lamp 
This orientation is obtained only with difficulty 
using the ordinary serew base. If difficult orienta- 
tion is left for relamping it is likely to be omitted 
or not done correctly 

An effective solution has been provided for the 
series lamp by designing a base with cut-out prongs 
sin ilar to those used in the universal series socket 
adapted (See Fig. 4). The use of this base provides 
» definite and automatic means of orientation plus 
the added advantage of eliminating any need for 
the series film cut-out socket adapter After the 
initial orientation of the hood so that the lamp is 
faced in the correct position there ts only one pos- 
sibility of misalignment which is 180) opposite to 


the correct position However, this is readily notice- 


Figure 3. Picture of trial installation in Salem, Mass., 
lighted by 2500-lumen PAR street lamps 25 foot mount- 
ing, spaced 180’. Figures are measured footcandle values. 
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able to even inexperienced lamp men. The lamp is 
marked by means of a knob to indicate the street 
side, allowing easy identification for correct posi- 
tioning when replacing lamps. 

This base, of course, is not applicable to multiple 
circuits since normally a medium screw base socket 
is used for lamps up to and including the 2500- 
lumen size. Again a screw base does not offer an 
automatic means of orientation for the asymmetric 
distribution. Therefore, it is proposed to utilize a 
base similar to the series base except that the prongs 
in this case would be shaped to fit into a standard 
twist-lock receptacle (See Fig. 5). 

The receptacle needed is commercially available 
at a low cost. The use of this combination offers a 
method whereby the multiple lamp is automatically 
aligned once the initial orientation is made. The 
prongs in this case would be *‘ polarized’’ and there 
is only one way the lamp can be inserted. Once it is 
inserted and locked into place its position is main- 
tained. Final details and field tests have as yet not 
been completed. Therefore, availability of this lamp 
will be delayed pending results of the tests. 

In the symmetric lamp now under development 
there is no orientation problem involved. Therefore, 
the standard screw base will probably be used for 
these lamps. 

Although termed a 1000 (or 2500) lumen lamp 
the ratings are actually based on the filament used 
rather than the output of the lamp. Therefore the 
actual output is determined by the efficiency of the 
glassware (approximately 75 per cent) times the 
nominal rating. This is consistent with present 
practice of signing contracts specifying nominal 
lumen ratings of the lamps to be used rather than 
the output of the fixture or the amount of light de- 
livered to the street. Although this practice is not 
exactly conducive to improvements in street light 
ing, it nevertheless must be considered. By rating 
the PAR street lamp as 1000 or 2500 lumens nomi- 
nal, the same voltage and current ratings can be 
used as for standard lamps, thus allowing equal 
replacement without circuit adjustments. 

Because of the inherently higher cost of this type 
of lamp which successfully does the job of the lamp 
reflector, refractor, and film cut-out adapter, lamp 
life was designed on a group replacement basis. 
The laboratory lamp life is approximately 3000 
hours, which means that service life will be in 
excess of 2000 hours. 

The filament designs chosen were necessarily 
based on such practical considerations as rugged- 
ness, life, efficiency, and physical size. For the 


multiple lamps and the 1000-lumen series lamp it 
was found that a V-shape coil filament is the most 
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Figure 4. Picture of PAR-38 street lamp mounted with 
series film cut-out prong base. 


Figure 5. Proposed multiple twist-lock base for PAR street 
lamp and commercially available twist-lock receptacle. 


suitable. For the 2500 lumen series lamp a straight, 
vertical coil-coil filament was found to be the 
smallest practical source in this size. It is possible 
that modifications of the filament structure will 
evolve since the desired goal for a closely inte- 
grated reflector-refractor system of such small di- 
mensions is, of course, a point source of light. 

This new street lighting lamp is readily adapt- 
able to either new or existing systems. The unit is 
light in weight (approximately 18 ozs.) and there- 
fore a minimum size mast arm or other physical 
support is needed. In fact, it is hoped that designers 
of street lighting hoods and accessories will give 
this matter real consideration, since it offers excel- 
lent possibilities to develop systems with much 
lighter equipment than presently used. However, 
no changes are necessary to use this lamp in exist- 
ing systems except for removal of reflectors where 
they would obstruct the light output of the lamp. 
Fig. 6 shows the lamp mounted in the common 
porcelain hood and also in one of the newer metal 
hoods. 

Cost comparisons show that this new type of 
street lighting unit is economical to operate,—often 
more economical than old-fashioned systems such 
as the radial wave units or the comparable newer 
type units. The lamp cost itself is, of course, higher 
than a corresponding lumen output clear glass 
lamp. However, the savings which can be made in 
equipment amortization charges and maintenance 
costs far outweigh this difference, and thus provide 
better street lighting at an even more economical 
rate. 

The PAR type of unit needs only a light arm, the 
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Figure 6. PAR-38 street lamp mounted in two different 
hoods for street lighting. 


Reflectors are eliminated, and 
Operating 


head, and the lamp 
with them their maintenance expense. 
men have told of cleaning costs ranging from 35 
to 90 cents per reflector (provided the cleaning is 
done at the time of lamp replacement). Even at this 
cost it is very difficult to obtain anything approxti- 
mating the original efficieney of the unit. Some 
cities and locations have had particularly diffieult 
experiences along these lines.' 
Generally, it has been found that even good 
cleaning and maintenance cannot bring the unit 
back to its original efficiency. The effects of cor 
rosive atmospheres are quite severe on some types 
of reflecting surfaces and the pitting brought about 
by these conditions can never be eliminated. Re- 
cently, it is true, there has been a tendency to 
wards coating the refleeting surfaces and in this 
The PAR type unit 
not only has its reflector protected from the at- 


way trying to protect them 


mosphere, but offers a brand new reflector each 
time the lamp Is replaced 

The item of breakage, which usually amounts to 
about 10 per cent, is greatly reduced with the PAR 
type of unit. Tests have shown that, at ordinary 
mounting heights (20 feet or more), it is very diffi- 
enlt to break one of these lamps, even with an air 
rifle 

The development of the PAR street lighting lamp 
makes it possible to obtain, in the lower lumen cate 


cories (1) greater utilization of the generated 
lumens, (2) higher maintained light output, (4 


low cost of op ration, } eusv extension of street 


lighting into new areas, and (5) simple and effec 


tive means of modernizing outmoded systems. 


Thus. we believe that this adaptation of the re- 


Equipmen 
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flector lamp will be a valuable tool for the street 
lighting engineer, aiding him in his efforts to im- 
prove and maintain street illumination, 


DISCUSSION 


Sruarr R. This is a most interesting develop 
ment. The authors have made some statements which are 
significant. The discussion on these could involve a rather 
extended analysis of what constitutes street lighting of the 
quality sometimes called ‘‘good.’’ A bibliography might 
have mentioned the paper by L. J. Schrenk presented a few 
years ago before the Illuminating Engineering Society 
ILLUMINATING ENotnernine, Vol. XXXVI, No. 10, De 
cember, 1941, p. 1219 to 1245 
residential type luminaire developed in Detroit. This optica! 


This paper described a 


assembly utilized a 55° cut off reflector and a degree of ele 
vation of the light toward either house or street side as 
required, The idea is not exactly new. 

But to return to one or two of the many possible specific 
points of some question -I would ask the authors to refer to 
‘*the item of breakage.’’ On what basis of study is it 
‘usually 10 per cent’’? On lamps? There are enclosures 
for lamps that show much less, Even a PAR lamp used for 
street lighting does have some possibilities of breakage. If, 
as the authors state, it is ‘‘eliminated,’’ Utopia is surely 
here. 

On their item ‘‘greater utilization of the generated lu 
mens.’’ Greater than what? And for how long? It is un 
fortunate that utilization figures are not available in the 
paper. 

And let us not forget that utilization in street lighting is 
but a single part of our necessary studies. Distribution is 
important, too. The problem of a distribution acceptable 
for street lighting, in any lumen category, is not disposed 
ef by an appraisal only of the more obvious developments 


of lateral shift and vertieal coneentration 


Messrs. Zack and 


us a very interesting presentation of some well known pos 


H. Rex tenson have given 
sibilities in street and highway lighting 

In considering a proposal such as this, we must re member 
that the primary and basie objective in street lighting is 
maximum publie benefit at minimum cost. Municipal and 
utility officials have adhered to this objective in the plan 
ning, installation, maintenance and operation of street light 
ing systems. They can well be proud of the saving in life and 
property, the convenience in travel to and from home, and 
the comfortable night seeing conditions which have resulted 
from the proper use of modern street lighting equipment. 

As the benefit which the people receive from their invest 


ment in street lighting is increased, the cost per unit of 


benefit is deereased. This improves publie relations, builds 
up prestige and goodwill for all concerned 

These gains, based on engineering experience and knowl 
eage of public opinion, should be devs loped still further in 
the future. We must be sure that every new installation, 
and that each instance in which existing systems are mod 
ernized, represents an improvement which will merit the 
confidence and enthusiasm of people. 


One of the principal factors in such progress is the at 


*Holophane Company, Newark, Ohio 
General Electric Co. Lynn, Mass 
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tention which has been devoted to glare. Glare detracts 
from the seeing value of the street lighting investment and 
must be kept at a minimum if we expect to build up public 
acceptance and use. 

Small, highly concentrated high brightness light sources 
in the field of view cause discomfort and may be a distract 
ing annoyance. This is minimized in modern luminaires and 
reflectors by appropriate control of the candle power dis 
tribution and by providing souree areas which are suffi 
ciently large to keep the intrinsic brightness within accept 
able limits. A typical enclosed reflector for use with 2500 
lumen lamps provides a maximum of 1100 candlepower. 
the vertical angle of maximum candlepower, the projec 
souree area is 20 square inches. The refractor globe is 8 
inches in diameter. If either the candlepower Is increased 
or the source area decreased, the discomfort with which the 
reflector may be viewed is increased, 

We believe that the people want lighting which is pleas 
ant and comfortable and we therefore hope that Mr. Zack 
will find it practical te increase the size of the light source, 
particularly in the 2500 lumen lamp size. 


Luminaire reflector systems giving 4s much as 3000 can 


dlepower from a 2500 lumen lamp could easily be made 


available but they are not wanted because of glare and be 
epuse it is generally better to redirect this excess candle 
power down to the road at angles lower than the maximum 
cone for good roadway coverage 

The size of the lamp bulb and the design of the reflector 
have considerable bearing on the seeing benefit obtained 
from a street lighting system. These items constitute only 
a small part of the total cost of the system. Consequently 
reflectors are chosen on the basis of performance in terms 
of comfortable seeing provided for the public and low an 
nual cost of maintenance and operation. 

Even under adverse conditions, the life of modern retlee 
tors is measured in terms of several years rather than the 
number of hours that a lamp filament will burn. The types 
for use with 1000 toe 2500 lumen lamps range in price from 
about £4.00 to $10.00 depending upon whether open or en 
closed. The standard lamp bulbs, also produced by high 
volume production methods, are inexpensive, and are avail 
able with various life ratings up to 3000 hours The rugged 
lamp filament construction Is based on many years’ expe 
rience in obtaining efficiency and long life. No limitations 
have been imposed on the size of filament in order to adapt 
it to a small retleetor assembly 

The weight of modern street lighting equipment is nomi 
nal considering the requirements for safety, circuit protec 
tien and windage. An open reflector for use with 2500-lumen 
lamps weighs about one pound, The comparable enclosed 
reflector weighs 3%, pounds, A modern die east hood for 
use with these reflectors on multiple cireuits weighs 2'y 
pounds, Modern open type reflectors are well protected by 
special processing of the reflector surface. Enelosed reflee 
tors are designed and usually installed with particular at 
tention to maintenance of high luminaire efficiency, During 
the past twelve years, this has been advaneed to the point 
of a spun sealed joint between the reflector and the enelos 
ing glassware. Modern design has helped minimize chances 
of depreciation of retlector efficiency. 

The annual cost of operation and maintenance is impor 


tant. Also all other factors such as comfort, glare, distri 
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bution, visibility, ete., are equal. Cost comparisons on this 
basis will indicate the answer. In new installations there is 
a trend toward the lighting of residential streets by means 
of large 6000-lumen lamps in shielding luminaires spaced 
200 to 300 feet apart. This provides good lighting with 
economy of installation, operation, and maintenance. 

R. M. Hoor:* 


tion with four of the controlled beam lamps on one section 


About a year ago, we made a test installa 


ot a cross intersection, and with open reflectors from three 
different manufacturers, using a PS-25 2500-lumen lamp, on 
the remaining three sections. The mounting height was 23 
feet with an average spacing between lamps of 107 feet. 
The controlled beam lamps were mounted in side entrance 
metal hoods suspended from a 4-foot upsweep bracket. The 
daytime appearance of this installation was rated as No. 1, 
but due to the light distribution on the road surface being 
highly striated, it was rated No, 4 at night. 

Whenever a concentration of light flux is emitted from 
a comparatively small area, high surface brightness results. 
This is particularly true of this lamp. However, due to the 
quality of light delivered to the road surface which had a 
fairly high reflectance, it was believed that the glare factor 
was reduced considerably. We have been thinking of a 
lamp of this character in sizes of 6000 and 10,000 lumens, 
but due to the present manufacturing limitations, we have 
been told that such a lamp was not possible for some years. 

We believe that the controlled beam lamp does have appli 
extion in rural areas, particularly where either the remote 
location or atmospheric conditions present a maintenance 


problem. 


ALBERT ZAcK and Earie Benson:* The authors may 
be pardoned if they do not agree with Mr. Williams’ conten 
tion that the PAR lamp is now new, It is granted that many 
street lighting systems have been designed to meet certain 
standards of cut off, elevation and distribution. In fact, 
the PAR lamp is definitely intended to meet the Type Il 
distribution as established in the LE.S. Recommended Prae 
tree of Street Lighting. However, the concept of an in 
tegral lamp and reflector with cut-out base has not been 
presented to the public before, as far as is known by the 
authors. On another point we appreciate Mr. Williams’ cor 
rection. Lamp breakage is obviously not completely elimi 
nated, for it would take much more than hard glass to 
withstand determined vandalism efforts. The text has been 
tempered accordingly with thanks to Mr. Williams for 
bringing this to our attention. 

The figure of 10 per cent breakage was obtained from a 
survey of utilities and it is believed to be representative. It 
includes breakage due to vandalism, losses due to moisture 
touching exposed soft glass lamps and breakage due to 
handling of lamps. It is an average figure including all 
types of luminaires. 

Experience with this lamp, obviously limited, certainly in 
dicates the permanent nature of its light output as com 
pared with lamp and fixture combination which exposes 
many surfaces to dirt collection and deteriorating effects of 
atmosphere. With the PAR lamp there is only one surface 
that can collect dirt as far as light output is concerned and 
this is pointed downward, making it very difficult for dirt 


to adhere. 
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PREFACE 


The growth in the 
benefits of properly applied lighting 
the 


electric 


knowledge of 


together with recent important 


development in and 


other 


lamps 
“tools” of make 


possible an outstanding service to the 


illumination, 


seeing problems of industrial workers 
As part of its program to offer bet 
for all 


problems, the Hluminating Engineer 


ter solutions types of seeing 
ing Society has formed a number of 


Each of 


surveys the particular 


investigating committees. 
these yroups 
under 
the 


quantity and quality of the lighting 


seeing tasks in the industry 


study in order to reeommend 


required for every important opera 


tion. The work of each eommittee is 
then summarized and published fer 
use by lighting engineers and those 


who plan the work in industry. 

Each 
lighting specialists but also men from 
the The work 


of all of these committees is coordi 


committee includes not only 


industry under study. 


nated and reviewed by a Committee 


n Lighting Study Projects in Indus 


trv 
1 he 


ary aceording to needs and aceord 


method of 


investigation will 


available technical personnel, 


time, and funds. In some eases the 
procedure will inelude a study and 
survey of seeing tasks and of lighting 
practice in large and small plants; to 
this may be added experimental in 


tallations providing several quanti 

es f livht and qualities of lighting 

vhich will be tried and appraised 
Where practicable the foregoing will 
he supplemented by detailed studies 
visihility and brightness patterns 

on loeation n rooms 
Much weicht riven to practical eon 
siderations provided by the “user” 


representatives 


the above procedures are 


pessible in all cases. Effort is being 
made eontinually to eneourage thor- 
ough and seientifie investigation and 
te provide hetter fundamental erite 


rohting for 


Lighting for Woolen 
and Worsted Textile Mills 


Prepared by the Joint 1.E.S.-A.S.M.E. Com- 
mittee on Lighting in the Textile Industry 


ria. It is the intent that reports of 
these investigations shall clearly de- 
scribe the seope and methods of study 
employed and which underlie the ree- 


ommendations of quantities of light 


CARDED 


NOLS, REWORKED 


| 


and of and methods of 
lighting. 


Herewith is presented a report of 


qualities 


investigation of “Lighting for Woolen 
and Worsted Textile Mills.” 
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Figure 1. 


Wools and Wo ste d Te rtile Mills 
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Flow chart for woolen and worsted cloth manufacture. 
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Figure 2. Wool is sorted out by an ex- 
pert sorter, skilled in hand and eye, to 
divide the fleece into many grades ac- 
cording to its length, strength, and de- 
gree of fineness.—Courtesy of Industrial 
Bulletin, New York State Department 
of Labor. 
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FOREWORD 


Woolen Worsted Textile 
the Joint LE - AS MLE. 


Subcommittee on Textile Mill Lighting 


The and 


Section oft 


has been conducting studies to deter 
mine the quantity of illumination and 
the type of system and its arrangement 
mest desirable and practical for woolen 
and worsted operations. 

Surveys have been made in 17 New 
Fngland mills se 


woolen and worsted 


that a cross-section of problems, op 
erating methods, data and opinion 
could be obtained on which to base 


conclusions. The Bachmann-Uxbridge 
Worsted Corporation Mills, located in 
New 


the South, have served as a laboratory 


various parts of England and in 


for the activities of this committee 


Many 


lighting have been compared in these 


types and arrangements of 
mills and the opinions of textile work 


lighting 


ers, management, and eng 


neers carefully noted. These data hav: 


correlated with considerations of 


beer 
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flexibility, installation, maintenance, 
and production records in determining 
the for woolen and 


worsted 


recommendations 
textile lighting as contained 
in this report. 

The activities of this committee are 
still until 
detailed illustrations of lighting prac 


continuing and will do so 
tices for all important operations ot 
this industry have been submitted in 
the form of data sheets. Data sheets 
have already been prepared on such 


operations as carding, spinning, weav 


ing and perching. Later additional data 
will be submitted in similar useful 
form. 

Control, restriction, or seareity of 
materials in the years 1942 to 1946 
prevented much needed improvement 
in textile lighting. Today with textile 
requirements at or close to an all-time 
peak, and with raw materials and la 
well- 

the 


maintenance of profitable textile oper- 


bor at costly levels, modern 


planned lighting is essential to 


ating standards, 


Figure 3. A wool scouring machine which washes the raw stock in a solution of 
soap and soda. 


Figure 4. Blended wool fibres are carded to remove snarls and obtain a smooth, 
even blanket of yarn. The yarn is then twisted into roving in this worsted mill.- 
Courtesy of Textile World. 
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The committee realizes that operat- 
ing gains from good lighting involve 
far more than merely increasing the 
level of illumination and properly lo- 
eating equipment. Employee reaction 
to various lighting methods often modi- 
fies the best laid plans of the lighting 
engineer and this factor has received 
appreciable consideration in the recom 
this For in- 


stance, the type and color of lamps, the 


mendations of report. 
type and size of lighting unit, as well 
as its loeation and mounting were of 
ten influenced by emplovee desires as 
long as satisfaction of such desires was 
possible without unreasonable saeri 
fice of lighting quality 
Joint ASME 
on Lighting for Woolen and Worsted 
Textile Mills 

Walter L 

Walter P 

James M 

Fred J. Vorlander 

J. Edwin Watkins 

Carl E 
A.S.M.E. Lighting Committee 


Subcommittee 


Kellev, Chairman 
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Shute 


Rvdman, Chairman, 


1. Scope and Purpose 
series of 


This 


recom 


report comprises a 


endations for the lighting 


Figure 5. 


Lighting few 


and ste d Te rtile 


woolen and worsted textile mill opera- 
The 


upon surveys and accumulated mill ex- 


tions. illumination levels based 


perience are presented for the various 


processes together with a detailed 


treatment of the lighting design for 


typical operations most frequently 


encountered as serious problems. 


2. Definitions and Flow Diagram 


For the purpose of this report the 
following definitions are used to clarify 
the processes through which woolen 
material must pass to become finished 
flow 


products. Fig. 1 illustrates the 


diagram 


2.1—Cloth Production 

(a) Opening Receiving and open 
ng of bales of raw stock, 

(b) Grading 


stock according to grade. (See Fig. 2.) 


Separating the raw 
(c) Scouring Cleansing the raw 


wool of natural oils and other impuri 


(See Fig 3.) 
Druing—Removal ot 
(e) Blending—Mixing of raw ma 


terials by means of blowers or manual 


ties. 


thosture 


operation into a predetermined blend 
(f) Picking 


el raw materials through picking ma 


Passage of the blend 


Wills 


=. 


Figure 6. Supplementary lighting is 
necessary at the delivery end of woolen 
cards where the roping comes from the 
machine to the roping spools. The 
single 30-watt fluorescent lamp unit 
used here is supported in a vertical 
position and mounted on a portable 
base to provide flexibility. 


View of general lighting installation in card room. The 60-inch twin lamp fluorescent lighting reflectors produce 
an average of 45 footcandles on the horizontal surfaces of the machine and 35 footcandles on the vertical side surfaces. 
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chines to break up and further blend 
component stock. 

(g) Carding—Passage of the blend- 
ed materials through the carding ma- 
chines for final blending and aligning 
of fibres. Material is delivered as either 
roving (worsted) or roping (woolen). 
(See Figs. 4, 5, and 6.) 

(h) Gilling (worsted only)-—Fibre 
combing, blending, and drawing by 
means of closely ranged steel pins di- 
viding the wool fibres into parallel fila 
ments. 

(i) Combing 
bres of carded wool fleece are aligned 


(worsted only) -Fi 


and the short and snarled fibres (noils) 
removed. Delivered as 
(See Fig. 7.) 

(j) Recombing (worsted only) 
Repetition of combing operation 

(k) Drawing only) 
First 
combed tops preparatory to spinning. 


worsted top. 


(worsted 
twisting and = elongation of 
(1) Spinning — Final twisting and 
elongation of reving or roping to pro 
duce thread. (See Figs. 8, 9% 10, 11, 
and 12.) 

(m) Twisting—The 
two or more treads by 


combining of 
twisting and 
elongation into multiple ply yarn. 

(n) Winding—Repacking of yarn 
on spools, combs, bobbins, ete., pre 
paratory to warping or weaving. 

(0) Warping Transferring of 
packaged warped yarn to loom beams. 

(p) Wearing Manufacturing of 
eloth from yarns. 
looms. (See Figs. 13, 14, and 15.) 


Accomplished on 


2.2—Grey Goods Room 

(a) Burling Removal of knots, 
slubs, and foreign matter from woven 
fabric. 

(b) Sewing 


or imperfections. 


Repair of broken ends 
Replacement — of 
broken or missing threads. 

(c) Folding The combining of 
pieces or euts of cloth folded ont in 


groups for finishing. 


2.3—Wet Finishing 


(a) Fulling 
ished cloth with soap and alkali under 
break and 


Treating of unfin- 


weights and pressure to 
open up fabric to further interlock the 
tibres. 

(b)  Scouring—Washing of grey or 
fulled fabrie to remove soap, alkali, 
dirt, and impurities. 

(c) Crabbing Preshrinking of 


wool and cotton, 


cloth composed ot 
Removal of moisture. 


(d) 


Drying 
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(e) Decateng- 


finishing process. 


Process 


2.4—Dry Finishing 


(a) Napping — Raising of surface 


fibres for special finishes. 


(b) Shearing 


to obtain uniform 


(See Fig. 16.) 


Cutting nap fibres 
(surface) 


length 


of 
the cloth by means of steaming in the 


(c) fabric 
to predetermined moisture content. 

(d) Pressing—Smoothing and mak- 
ing uniform the surface of cloth by 
the application of heat and pressure. 

(e) Inspecting (perching)—Final 
inspection to determine imperfections. 
(See Fig 17.) 

(f) Folding 
cloth 


Final packaging of 


TABLE I 


Lighting Levels at the Work—Current Recommended Practice 


Process 


Opening 
Grading 
Blending 
Picking 
Carding 
Combing 
Reeombing 
Gilling 
Drawing (white 


Drawing (Colored 


Footcandles Maintained in Service 


General 


Spinning (Frame) (white 
(colored) 
Spinning (Mule) (white 
(eolored ) 


Twisting (white) 
(eolored ) 


Winding (white) 


(colored 
Warping (white) 
(eolored 


Weaving (white) 


(colored 


(srey Goods Room 
Burling 

Sewing 

Folding 

Wet Finishing 


Fulling 


Seouring 
Crabbing 
Drying 


Dycina 


Dry Finishing 
Napping 
Shearing 
Conditioning 
Pressing 


Inspecting (Perching 


Folding 


Lighting for 


15 
25 
15 
15 
35 
35 
35 


or 


Woolen and 


Specific Lighting 
Lighting (General plus Local) 


Preferred Arrangement 
of Lighting Units 


100 Over tables. 


Add an internal unit 


Mount units parallel to 
frame. Minimum height 8’. 


Mount units either way 
Minimum height 8’. 


Mount units parallel to 
frame. 


75 at reed 


Mount units perpendicular 
to alley. 


75 

150 
Units mounted to direct 
light into kettle. 

Vapor-tight lighting units 
in kettle 

300 4 4° x 4’ bank of fluores 


cent lighting units 


Worsted Tertile Mills 


fs 
35 
50 | 
on 
40 
25 
20 
40 
20 
40 
40 
0 
40 
25 
25 
25 
Py 
40 
40 
40 
40 
40 
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Figure 7. 


3. Illumination Recommendations 


3.1—Quantity of Illumination 
(a) Table I 


are practicable hased on the 


The lighting levels in 


values 


visual requirements of the processes 
r operations invelved. Higher levels 
may be helpful, especially in the case 
of dark materials and where fine de 
tail is to be seen 

(b) The levels of ilamination in 
Table [ should be maintained in ser 
ice on the work. In locations where 


the polaenve of the seeing task i< not deti 


nite, the ilumination is usually mea 
sured horizontal plane 30) inches 
thove the floor. Te assure a maintained 
level of lighting the initial value in 
tooteandles must be greater by a per- 


eentage sufficient te compensate for 


the deprectation expected 


(c) In most 


will suffice, es pret rally 


general lighting 


vhen the lumi 


naire ire n saecordance 
with the wooler machinery layout 
operation additional 

from the general 


angement of lmesar 


shown om 
Table I 


amd to 


desirable to assure 


presen visthilitw. throwel the 


reduetion of <hadew< 


color 


3.2— Environment — l’\easant, 


ful surroundings make we 


espe 


hs Lighting for 


Woolen and Worsted rhile 


After carding the worsted roving is combed to remove short and snarled 
fibres. —Courtesy of Industrial Bulletin, New York State Department of Labor. 


enilly women, more cheertal and con 


tented, while color used ino accordance 
with the principles of visual pereep 
tion is a valuable contribution in. see 
ing the task. General reeommenda 
tions? are nade as follows: 

(a) Colors for general use should be 
fairly light and are best applied in 
plain over-all fashion. 

(b) Pleasant colors should always 
be selected and where detinite hues, 


such as green or blue are desired very 
light greved tones should be used. 
(c) Large areas of 


strong colors, 


such as bright red, vellow or green, 
should be avoided. 

(d) While the ceiling should be near 
white so that the maximum light will 
he reflected, walls should not be white, 
as thev then become brighter than the 
work task, and consequently uneom 
fortable. Refleetances of 50 to 60 per 
eent are recommended. 

(e) Machines should be fairly light 
reflect 


strong 


n color to and to 


more light 


reduce contrasts for ease of 


Reflectances of 


Vision 25 to per 
cent are reeommended. 
(f) Backgrounds le work tasks 


should be of a carefully chosen color 


and brightness to contrast with the 
task. 
(g) Contrast 


somewhat 


efficient 


obtained by hues of 


similar brightness is more 


and restful than eontrast in 
brightness alone 


(h) 


units should be painted the same color 


The upper surfaces of lighting 


us the eelling to releve contrast with 


eeciling and make them less conspienous 
4. Lighting Design for Specific 
Processes 
4.1-—General Design 
4.1.1 


studies! 


Previous 
the de 


shadows 


Tutroduction 
have indicated 


reducing 


sirability of 


Figure 8. The bobbin carrier or jack of the spinning mule moves to and from the 
stationary frame which supports the spools of roving or roping. When the bobbin 
carrier is at its most distant spot from the frame, all threads must be visible to 


the operator who moves about the machines repairing broken threads. 


Courtesy 


of Crompton Parkinson Ltd., Manchester, England. 
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diffusing light into the many parts of 
the machinery in order to enhance 
the visibility of the details of the 
processes. The practical and economi 
eal availability of linear light sources 
has contributed greatly to the accom- 
plishment of the objective. Fluores 
cent lighting is now readily adaptable 
to many of the lighting requirements 
of the woolen and worsted industry. 
Electric filament or mereury vapor 
lighting is useful in many locations 
where the diffusion of a linear source 
is not required. 

4.1.2 Mounting Height Where 
fluorescent general lighting is em- 
ployed, the units using 40-watt lamps 
should be mounted not less than 8 feet 
ubove the floor. General fluorescent 
lighting units using S85-watt fluores- 
cent lamps should be mounted not less 
than 11 teet above the floor. The de- 
sired lighting level is governed by the 
spacing. Mounting heights compatible 
with suitable uniformity of illumina- 
thon are recommended tor concen 
trated light sources. 

4.1.3 Shielding —To reduce the light 
toward the eve ot the worker (glare), 
the mounting height specified above 
should be provided, and as much shield 
ing as possible in harmony with effi 
ent light output is recommended 
This is especially true for concentrated 
light sources or where large expanses 


of linear light sources are exposed, 


Figure 10. Ring spinners are illuminated in this plant by 85-watt 3500 fluorescent 
lamps in twin lamp reflectors. The maintained lighting level 30 inches above the 
floor is 50 footcandles. 


4.2—Opening and Grading—W hen 
the raw wool arrives at the mill, it 
must be separated according to grade. 
This ineludes careful consideration of 
length, strength, degree of fineness, 
and color, (See Fig. 2.) In the room 
where this operation oecurs tables or 


henches are usually placed near the 


Figure 9. Continuous rows of 48-inch single lamp reflectors equipped with 40-watt 
3500 white fluorescent lamps provide a 35 footcandle illumination level at these 
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mule spinners. 


walls leaving the center free for the 
bales of wool and baskets. The illu 
mination over these tables should be 
constant in color and approximate 
average daylight conditions. To fulfill 
this fluorescent lighting of K is 
recommended, General illumination 


will suffice for other areas in the room 


4.3—Carding 

(a) In this operation the woolen or 
worsted fibres delivered to the ecards 
from preparatory processing are fur- 
ther blended and the fibres aligned. 
The operator keeps the laps of fibres 
feeding unbroken through rollers 
equipped with continuous wire combs 
as shown in Fig. 4. For this operation, 
general lighting of 35 footeandles is 
recommended as minimum. This same 
lighting equipment when properly 
located provides sufficient illumination 
for the card fixer who requires light 
at the sides of the machines for clean- 
ing, adjusting, and repairing the ma- 
chines, 

(b) Fig. 5 illustrates a’ general 
lighting installation of twin lamp 
fluorescent lighting reflectors which 
produces an average of 45 footeandles 
on the horizontal surfaces of the ma- 
chine and 35 footeandles on the verti- 
eal side surfaces. This installation 
consists of 60-inch reflectors spaced on 
%-foot x 1l-foot centers and mounted 
11 feet 6 inches above the floor. Each 
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unit ts equipped with two SS-watt 
3500° white fluorescent lamps. The lu 
minaires are mounted at 90 degrees to 
the axis of the aisles beside the cards 
(c) 
ing problem exists at the rub apron at 
the take-off end of the cards where the 
roping comes from the machine to the 


General lighting will 


On woolen cards, a diffieult see 


roping spools. 


not satisfactorily produce adequate 
illumination for this task. 
that 45 to 75 


lighting so 


It has been 
found footeandles ot 
localized applied as to 
eliminate serious shadows will provide 
good working conditions. Fig. 6 illus 
trates a method satisfactorily employed 
The unit 
shown is equipped with one 30-watt 
The lamp is sup 


to produce such an effect 
fluorescent lamp 


ported in a vertical position and 
mounted on a portable base to provide 
flexibility. These vertical supplemen 
tary floor stand units are required for 
the purpose of horizontally distribut 
ing inereased illumination at the deliv 
ery end of the rub apron. Such sup 


plementary lighting is not considered 


necessary for worsted eards 


4.4—S pinning 
44.1 


(a) This operation invelves the final 


Spinning Mules 


twisting and elongation of roving or 


reping to produce thread as shown in 


Fig. 8. The bobbin carrier or jack 
moves to and from the stationary 
frame which supports the spools ot 


Figure 11 


bobbin 


When the 


carrier is at its most distant spot from 


revit «of roping 
the frame, all threads must be visible 
to the operator who moves about the 
machines repairing broken threads. The 
working plane is 36 inches high at the 
threads and up to 42 inches at the back 
rolls, 

(b) General lighting is the best solu- 
tion to this lighting problem. Illumi 
nation requirements depend upon the 
the material As 
in Table I, these values range 
footeandles for white mate- 


color of involved. 
shown 
from 20 
rial to 40 footeandles for colored ma- 
terials, 

(c) Fig. 9 illustrates a typical in- 
stallation of continuous rows of single 
The 


centers 


lamp reflectors rows are on 6 
mounted 10 
Each 48 
inch reflector section is equipped with 
40-watt 3500 
lamp. This installation 
footeandles initially and has a main- 
when 


When 


single lamp units are installed, adja- 


foot 6-inch and 


feet 6 inches above the floor. 
fluorescent 


one white 


pre wluces 45 
footeandles 


tained value of 35 


cleaned of lint once each week. 
vent lamps should be equipped with 
twin lamp high power factor ballasts 
in order to minimize the stroboscopic 
effect 
used, the luminaire spacing shown in 
Fig 


to provide 25 tooteandles 


When twin lamp reflectors are 


9 should be modified. In general, 


average 


maintained illumination, one twin lamp 
48-inch industrial refleetor with 3500 


Cap spinners illuminated by open end, twin lamp reflectors mounted in 
continuous rows on 8-foot centers 8 feet above the floor. This installation provides 


60 footcandles at the bar and 50 footcandles at the spindles. 
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Figure 12. Closeup showing how the 
lighting installation shown in Fig. 11 
eliminates shadows of the spindle 
barriers on the spindles. 
white lamps should be provided for 
each 70 square feet of area involved. 
little difference 
whether the rows of lamps run paralle! 


It appears to make 


to the mule frame or at 90 degrees to 
the frame. 
4.4.2 


(a) Spinning frames may be divided 


Spinning Frames 


into two classifications: ring spinners 
and Fig. 10 illustrates 
one solution to the problem of lighting 


This installation uses 


cap spinners. 


a ring spinner, 
twin lamp reflectors and 85-watt 3500 
white fluorescent lamps. These light- 
ing units are mounted 11 feet 9 inches 
high with their long axis parallel to 
the aisle and are spaced 9 feet apart 
in rows S teet apart. The maintained 
lighting level is 50 footeandles on the 
horizontal plane 30 inches above the 
floor. 

(b) Fig 


of cap spinners 


11 illustrates the lighting 
Open end twin lamp 
4S-inch reflectors are mounted in con 
tinuous rows with the rows spaced on 
S-foot centers and mounted 8 feet high 
This foot- 
candles on a horizontal plane at the 


installation produces 60 


har and 50 footcandles at the spindles 


where the seeing tasks are most impor 
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TABLE II 
Effect of Lighting on Production Efficiency 


Woo. Yarn Sprxnnine—]\4 Ruw 
Lighting changed from 11.0 ft-« ineandescent to 42 ft-e fluorescent. 


Production improved 9.66 —Bad yarn decreased 11.5%. 


Woo. Yarn Spinnine—2'4 Run 
Lighting changed from 11.0 ft-e incandescent to 42 ft fluorescent 


Production improved 8.4¢7— Bad yarn decreased 12.6% 


WEAVING AUTOMOBILE CLoTH TyPE 1--worsted warp, wool filling 
Weaving efficiency Incandescent lighting, 14.17 ft-e S1L.0% 
sis Fluorescent 32 fte 84.05 


Decreased mending cost 22%. 


WEAVING AUTOMOBILE CLOTH TyPrr 2--worsted warp, wool filling 
Weaving efficiency Incandescent lighting, 14-17 ft-« 83.0% 


Fluorescent 32 fte 87.7% 


Decreased mending cost 25%. 


WEAVING Woo. Dress Goops—wool warp, wool filling 


Weaving efficiency Fluorescent lighting, 32 ft-« HH5% 


Decreased mending cost 12.5%. 


Weavine Woo. Fittep Corron Wake Men’s 


Figure 13. Drawing-in, the first step in Weaving efficiency Fluorescent lighting 32 ft-e 78.3% 
weaving. Threads from the warping 5° 81.5% 
beam are drawn through the heddles Decreased mending cost 14.0% 

which control, when placed in the loom, 

the lifting or lowering of the warp WEAVING AUTOMOBILE CLoTH--worsted warp, wool filling 
threads in order to produce the weave Weaving efficiency Fluorescent lighting a2 fte 82.45% 
desired.—Courtesy of Industrial Bulletin, 70 fte 


New York State Department of Labor. Decreased mending cost 9.0% 


Average results from weaving tests show improvements progressively as follows: 


tant. A closeup view, Fig. 12, illus- 14-17 fte 32 ft-e oe tte 70 ft-e 

type Weaving Efficiency 1006; 104.66; 108.7% 110.5% 

nates shadows of the spindle barriers se 
Mending Costs 100% 76.5% 66.4% 60.4% 


on the spindles, an important factor 


in lighting these machines. 


4.5 — Weaving — This is one of the 
most eritieal tasks in textile operation 
and one where good illumination is 


most profitable since this is the basic 
production department of the mill. 
(See Figs. 13 and 14.) The lighting 
equipment must be arranged to mini- 


mize shadows, This can best be aceom- 
plished by installing rows of fluores- 
cent luminaires perpendicular to the 


axis of the weave alley. Arrangements 


similar to these shown in Fig. 15 will 


enable the weaver to inspect the fin- 
ished cloth as it is woven, detect 


broken threads, and repair them. They 


also provide satistactory quantity and 


distribution of illumination for in- 


serting the loom beam and for cleaning 


and maintaining the loom in good 
working order. Lighting requirements 


vary depending upon the color of the 


product; 40 footeandles is an average 
value for white cloth and 80 foot- 
candles the requirement for colored Figure 14. In the loom above, the warp is the long threads that move up and down 
cloth. In general, it has been found ag controlled by the heddles. The filling thread passes back and forth through the 
that when lighting levels of 80 foot- warp threads as the shuttle is propelled from side to side.—Courtesy of Industrial 
Bulletin, New York State Department of Labor. 


candles were obtained by the use of 
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unlouvered, poreelam-enameled, 
industrial fluoreseent lighting 
reflectors, surtace brightness of 
the fixtures and lamps approach 
values where a glare condition 
exists. In view of this, it is ree 
ommended that where higher 
levels of illumination are re 
quired for mounting heights of 
10 feet or less reflectors should 
be equipped with shielding in 
the form of well-designed lou- 
vers having a shielding angle 


of not less than 45 degrees, 


4.6—Perching 


(a) This operation involves 
the final examination of finished 
worsted and woolen textiles. 
Proper quality and color of light 
is Very important here. 

(b) Each perch hangs verti 
eally from the framework and 
the perch board (often adjust 
able) is usually set at a 10-de- 
gree angle from the vertical to 
ward the inspector. As the cloth 
is pulled over the board and 


stacked at the bottom, the ex 


Figure 15. Here, and on facing 
page are three examples of good 
lighting practice for looms. 
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aminer looks for imperfections of all 
kinds, i.e., wrong colors of yarn, off- 
shades, spots, shadiness of goods, and 
mistakes in pattern. 

(c) This is a very severe visual task 
and requires direct Ulumination ranging 
from 300 to 400 footeandles of 
ized lighting plus 40 


local 
footeandles of 
general lighting. This can best be pro 

a fluorescent lamp installa 
the Fig. 16. 
This unit consists of tive twin lamp or 


vided by 


tion of type shown in 
ten single lamp specular reflectors each 
W-watt 


fluorescent lamp. The frame is mounted 


equipped with a daylight 
and at 
the 


perch board that a line perpendicular 


in a nearly vertical position 


such an angle and height facing 
to the face of the reflectors, midway 
between the ends of the tubes, strikes 
the perch board at the eve level of the 
examiner who stands facing the perch 
hoard with the light at his back. (See 
Fig. 16.) 
(d) The 


should be of a neutral, light shade to 


framework of the perch 


minimize brightness ratios, Any exist 
ing windows in back of the examiner 
should be covered with an opaque 
that 


and 


paint to block out daylight so 


variation of daylight intensity 


color will not create interference, The 
chosen 


daylight colors of lamps are 


because most workers prefer this color 


at the high intensities used here. Due to 
the use of specular reflectors the appar- 
ent brightness of the assembly is low. 


5. Results of Improving Textile 
Illumination 
(a) Actual tests to prove the tangible 
advantages of improving the illumi 
nation of textile operations are very 
due to the variables 


limited many 


which are a basic part of the textile 
industry. Types of stock or types and 
styles of fabries going through any 
one department change frequently in 
the mill. 
Rarely are these factors constant suffi 


modern woolen or worsted 


ciently long for various qualities or 
quantities of illumination to be eom- 
2IA with references 

and VW 


(Continucd on page 


Figure 16. The final process on wool cloth is shearing, in which a fine, even finish 
is produced by shears which operate like hair clippers or a lawn-mower. 
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Take Your Choice at French Lick Conference 
Wide Preference Available—September 19-23 


Wednesdan Morning——-General Session 


With rooms and meeting halls ander 


one root, of the French Lick Springs Application of Recommended Brightnes« 
Hotel, the stage will be set ideally be Limitations in School Class Reoms—F 
Winkler and John J. Neidhart 

ween September 19 and 23 for mem Specular Reflections in a Drafting Roon 
bers of the lighting protession whe Using Louver and Luminous Ceilings 

B. S. Benson and Erie H. Church 
want to get their full ques “ meat Brightness in Visual Field at Borderline 
trom the National Technical Confer hetween Comfort and Discomfort—r 


M. Lueckiesh and S. K. Guth 
Utilization Curves for Floedlight«—M_ 
«pecifie on limited subjects, and spend Keck 


the rest of their time relaxed in the 


ence, or those who go for something 


unique surroundings of this world Thursday Morning —— Street Lighting 
Nessio 

famous Hoosier institution — 

Photographs Truly Depicting Lighted 


The schedule of events is not hard 
Streets-—-R. M. Hoot and J. L. Tupper 


ind fast at this time, and there may Effective Practice in Lighting Unusually 
he a tew and slight changes, perhaps Hazardous and Irregular Roadway 
in order of appearance or time. How Areas—R. M. Swetland 

Lighting Design for Night Priving— Prof 
ever, here is a notable series of sub D. M. Fineh 


Low Mounting Fluorescent Sources for 
Roadway Lighting —R. G. Slauer 
their respective fields : Crest Roadway Lighting for Grand Coulee 
und Shasta Dams-——R. L. Bossard 


jects to be presented by authorities in 


Tuesday Afternoon——First Session on 
Parallel Thursday Morning Session 


Residence Lighting—Technical 


Sources 


Meta Reflector Coatings for Filament 

Lamps—D. EF. Elmendorf Laundry Lighting Requirements—A. W 
Kare Gas— Mercury Discharge—G_ Meister Kakilty 

and T. Heine Lighting for Pianos— FE. W. Commery and 
Shert Are Mereury Lamp« A. Pree Mary Webber 

mas. lighting and Color in the Home (iladys 
Humidity Effect on Instant Starting Fluor Miller and S_ Reynolds 

escent Lamps—T. C. Sargent Lighting for Sewing—Myrtle Fahshender 
Thermior ssior n Gas-Pilled Inear and Priscilla Presbrey 

descent Lamps —Richard Clapy Studies of Lighting and Visual Problems 
Color Preference Studies ' Fluorescent of Television in the Home EF. W. Com 

Lamps—G. B. Buek, I! mery 


UNDER ONE roof Delegates at the French Lick Conference, September 19-23, 
will enjoy the convenience of rooms and meeting halls, all under one roof of the 
beautiful French Lick Springs Hotel. 
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LIGHTING NEWS OF CURRENT INTEREST 


Thursday Afternoon Color Sum pe 
“am 
Color Systems—Dr. Deane Judd 
Pevehological Factors of Colors in 
Problems—R. Evans 
Introduction to Color— Prof. Isay Balinkin 
Fridan Morning--Second Session on 


The Determination of Color Parameters of 
Fiuerescent Lamps—C. W. Jerome 
Fluorescent Circuits for Special Applica 
tions—J. H, Campbell 

Low Temperature Performance of Krypton 
Filled Fluorescent Lamps—-George 8 
Evans 

Performance of Fluorescent Lamps on 
Various Operating Cycles 2 Vor 
lander 

Fluerescent Lamp Operation at Low Tem 
peratures——S, W. Gray 

Performance Comparison of Hot and Cold 
Cathode Lamps—Fred W. Reuter 

Friday Afternoon —General Technical 

Nession 

Daylight Control at Windows—Prof. R. I 
Biesele, Jr 

Time-Saving Photometric Methods and Cal 
culations—G. R. Baumgartner 

Technique of Lighting Generating Stations 

H. F. Carroll and W. B. Morton 

One-Hundred Footeandles in a Troffer 
Lighted Classroom—D. FE. Mozes and 
T. R. Anderson 

Modern Photometry of Fluorescent Lumi 
naires—i. A. Horton 


ENTERTAINMENT PLANS 


At this time entertainment plans in 
clude a Monte Carlo party on Monday 
evening, September 19th, to be fol- 
lowed on Tuesday night by a “Hoosier 
tarn Dance,” including barbershop 
quartet entertainment which may fea- 
ture a contest among the entries from 
various Sections and Chapters. The 
atmosphere will be strictly informal 
as indieated by plans for a “rube” 
band as the evening’s keynote. Wed- 
nesday evening will be devoted to 
daneing, cards, billiards, bowling, and 
generally getting better acquainted. 
The feature of Thursday evening is the 
President’s Reception Banquet and 
Dance in the usual tradition of such 
affairs. It will inelude several acts 
ot professional entertainment which 
should be outstanding 


LicutTine Service Forum 


This session is a sure “must” on the 
Conference schedule. It leads off the 
week's programs on Monday, Septem 
her 19th, and promises an unusual op 
portunity for those attending. 
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CONFERENCE PLANNERS—Some of the many I.E.S. m2mbers now at work to plan “The Best Conference Ever” 
at French Lick, Indiana. Left to right, R. W. Butts, Chairman of the Executive Committee, French Lick Conference; 


R. F. Hartenstein, Chairman of the National Technical Conference Committee; Lee T. Tayler, President of I.E.8., open- 


Present plans, now being completed 
by Chairman J. M. Stedman, include a 
practical demonstration of the methods 
and techniques used by the winners of 
the planned lighting awards, offered 
by the Edison Electric Institute and 
the Better Light-Better Sight Bureau 
this vear. Here you will see demon 
strated sound constructive adaptations 
of lighting design principles and edu- 
cational methods applied te actual 
problems arising in the field, and pre- 
sented in an unusual and original man- 
ner. 

The Lighting Service Committee as- 
sures the Conference planners that 
their program will be a high point in 
this vear’s Technical Conterence. 


Sports Program 


1. Golf Tournament for the Presi 
dent's Cup. 

2. Golf Tournament of teams repre- 
senting the various Sections and Chap 
ters, with a suitable prize for the win 
ning team. 

3. Golf Tournament for the women, 
The tournament is now scheduled for 
Tuesday afternoon. 

1. Trap-shooting contest, with a 
prize for the contestant breaking the 
largest number out of twenty-five tar 
vets. 

5. Bowling competitions for men 
and women, with a variety of prizes, 

6. Archery Contest or exhibition. 
7. Ping-pong tournaments fer both 
men and women 

S. Men and women shuffleboard con- 
tests, with suitable prizes for each 
division. 


Lanes” Program 


The 
Sports Tournament for ladies on Tues 


Sports Committee offers a 


day afternoon which will include bow!l- 
ing, golf putting, badminton, ping- 
pong, tennis, archery, and croquet, 
Any who prefer strictly mental exer- 
cise will have Bingo. 
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ing speaker; C. H. Goddard, Vice-President; A. H. Manwaring, General Secretary, active participants in the program. 


Of course, the ladies will feature 
largely in the informal “Hoosier Barn 
Dance” party on Tuesday evening. 

Wednesday presents two opportuni. 
ties to the ladies. They may visit the 
Lanier Mansion at Madison, Indiana, 
which is famous for its antiques, or 
they may join the trip to Spring Mill 
Inn, located in one of Indiana's most 
beautiful state parks. A third oppor- 
tunity, of course, is within the environs 
of the French Lick Springs Hotel it 
self, which has so much of a variety to 
offer that some will not want to leave 
its charming atmosphere. 

A bridge luncheon at the French 
Lick Country Club will be the feature 
of Thursday. That évening the Presi- 
dent's Reception and Dance will bring 
out more formal attire, for husbands 
as well, 

As advance registrations stand now, 
it is very likely that attendance will 
exceed the original estimate of 1,000, 
Many members have arranged their 
vacations to fit the September dates, 
when summer still lingers around cen- 
tral Indiana. 


Regional Conferences 
Coming Up 

The characteristics of the publishing 
field, which call for published material 
to go to the printer at least a month 
ahead of publication, frequently foil 
the Publications Department of L.E.S. 
in the coverage of “hot” Society news. 
Two important Regional Conferences 
held in May break just too late for the 
June issue. Full coverage on the North 
eastern Regional Conference held May 
12-13 in Hartford, Conn., and the 
Gireat Lakes Regional Conference held 
May 23-24 in Rochester, N. Y., will 
therefore be made in the July issue of 
the Telecast Section. The final Re- 
gional Conference planned for this 
vear will be the East Central Regional 
Conference, June 2 and 3 at Harris- 
burg, Pa., which will also be just in 
time for July Enai- 
NEERING. 


IIluminating Engineering 
Reprints 

To provide readers as well as au- 
thers with quantities of reprints of 


ORIENTAL GARDENS at the French Lick Springs Hotel, will be but one of the 
many beautiful and relaxing spots to be enjoyed by delegates and guests at the 
1949 Conference. 
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articles, it is planned to hold future 
ILLUMINATING ENGINEERING 
in type for about four weeks follow- 
ing publication. Orders should be sub- 
mitted to the Publications Office, Illu- 
minating Engineering Society, 51 
Madison Avenue, New York 10, N. Y. 
As the cost of reprinting varies with 


issues of 


the number of pages and the quantity 
ordered, prices for a specifie item will 
be submitted on request. While many 
authors follow the practice of getting 
a small quantity of reprints for their 
own use, the Publication Office does 
not in general have sufficient extra 
copies for possible continued demands. 


Southwestern Regional Conference Keeps 
Pace with New Industrial Growth in Texas 


The active post-war industrial de- 
velopment in Texas was reflected by the 
recent I.E.S. Southwestern Regional 


Conference, held April 10, 11 and 12 
Planned to be of 
special benefit to lighting people in 
that area, the program and 
inspection trips planned were particu- 
larly 165 
from all parts of the Society's largest 


in Houston, Texas 
technical 


successful. Some people 
Region attended the three-day meeting. 
Represented were [.E.S. members from 
all parts of Texas, Oklahoma, Colora 
do, New Mexico, and parts of Louisi- 
all of these territories comprising 
the South 


ana 
the geographical area of 
western Region 

The South Texas Chapter at Hous 
ton, Texas, was host to the conference, 
which was under the direction of Har 
ry Hrivnatz, lighting engineer for the 
Houston Lighting & Power Co., 
eral chairman. Expert committee plan 
responsible for the 
due 


as gen 


ning was largely 


successful operation, with bows 
from Harris, in 
of Publicity; James M. Hartsfield, 
who handled Attendance problems; E 
L. Goddard, in charge of Papers and 


Program; Entertain- 


Sumner charge 


also 


Jamison, 


ment and Ladies’ Reeeption; W. N. 
Attaway, Hotel arrangements; and W. 
©. Clark, who managed the confer- 
ence’s financial affairs. 

It is evident from the 
structure that the conference organiz 
ing was fully on the scale of a national 


committee 


meeting. 

In addition to the technical program, 
the Southwestern Regional Conference 
also featured a number of interesting 
side trips and meetings. A joint meet- 
ing was held on Monday noon, April 
ll, with the Houston Engineering 
Club, at the Ben Milam Hotel. C. M. 
Cutler, General Electrie Co., Cleveland, 
Ohio, was the guest speaker 

A special tour of the fabulous Sham 
rock Hotel was also arranged, with the 
lighting features pointed out by L. I. 
Kiffert. And with 
L.E.S. meetings, a popular feature was 
a dinner-danee, held at the Rice Hotel 
in Houston. 

The conference afforded of 
tunity of a special Manager's meeting, 
attended by the Regional Vice-Presi- 
dent, R. L. Biesele, Jr., and the chair 
the and 

Participating in this were 


in common other 


oppor 


men of Region's Sections 


Chapters 


SOUTHWESTERN REGIONAL Conference, held in Houston, Texas, April 10-11- 
12, 1949, featured a well-rounded program including several papers on different 
phases of industrial lighting. Shown is part of the group of 165 lighting people 
from the Southwest Region attending the three-day meeting. 
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T. C. Lauek, Chairman of the Alamo 
Chapter; L. M. Bailey, Chairman of 
the Rocky Mountain Chapter; George 
B. Jamison, Chairman of South Texas 
Chapter, H. B. Sudekum, Chairman of 
the Southwestern Section, and Mr. 
Biesele. 

In keeping with the “convention 
seale” of the conference’s planning, en- 
tertainment included a golf tourna- 
ment, with an informal reception 
following; teas for visiting ladies, style 
shows, and sight-seeing through the 
colorful southwest city. 

The technical program, which 
stressed in particular, industrial ap 
plication, ineluded : 


Sunday, April 10 
Manager’s Meeting 
Golf Tournament 
Informal Reception for Out-of-Town 
Visitors. 
Monday, April 11 


George B. Jamison, Chairman 


Address of Weleome F. M. Austin, 
Vice-President of Houston Lighting 
and Power Company. 

“This Conference”——R. L. Biesele, Jr., 
I.E.S. Regional Vice - President, 
Southwestern Region, and Professor 
of Electrical Engineering, Southern 
Methodist University, Dallas. 

“Pros and Cons of Lighting Systems” 

Don P. Caverly, Sylvania Electrie 
Products Inec.. New York, N. Y. 

“Store and Office Installations in the 
Southwest”—-W. E. Folsom, Dallas 
Power & Light Company. 

“The Future of T.ighting”—C. M. Cut- 
ler, General Electrie Company, Nela 
Park, Cleveland, Ohio. 

Afternoon Session 
H. B. Sudekum, Chairman 

“Color Conditioning for Industry” 
H. R. Wells, E. I. duPont de Ne- 
mours Company, Dallas. 

“Classroom Planning’—Walter Rolfe, 


Goleman and Rolfe, Architects, 
Houston. 
“Lighting for the Shamrock Hotel” 


L. 0. Eiffert, Wyatt C. Hedrick, 
Architects, Houston. 

Dinner Dance-- Empire Room, Rice 
Hotel. 

Tuesday, April 12 
T. C. Laueck, Chairman 

“Chemical Process-—-Plant Lighting” 
J. W. Snow, Dow Chemical Corp., 
Freeport. 

“Slimline Applications”—-C. M. Cut- 
ler, General Electric Co., Nela Park, 
Cleveland, Ohio. 

“Lighting for the Service Station” 
Tom M. Rainbolt, Humble Oil & Re- 
fining Company, Houston. 

Downtown Houston 

Shamrock Hotel. 


Inspection Trips 
Stores; 
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With delegates in attendance from 
Nova Scotia to British Columbia, and 
several visitors from the United States, 
the Sixth Annual Conference of the 
Canadian Region set a new attendance 
record with a formal registration of 
133 men and 27 women totaling 160. 
Some 25 visitors, whose attendance was 
recorded but who were not registered 
as delegates, brought the recorded at- 
tendance ap to 185. 

Without being formally stated in so 
many words, it became quite clear as 
the meeting progressed that the under- 
lying motivating theme was better 
lighting service to the ultimate user, 
this to be accomplished through the 
competently planned application of the 
results of co-ordinated research and 
accumulating experience as revealed 
and exchanged through such meetings 
as this and through the medium of the 
Society's publications. In the opening 
session, President Tayler introduced 
one phase of this theme in calling for 
a greater professional consciousness on 
the part of Society members in all 
branches of the field, and for the more 
effective use of available lighting in- 
formation. Inspector Vernon Page of 
the Toronto Police, touched upon an- 
other phase at the dinner session in 
pointing out the close relationship be 
tween appropriately applied lighting 
and publie safety, particularly traffic 
safety. Still another phase was em 
braced in the eclosing-luncheon-session 
comments of Past President Ward 
Harrison, where he not only pointed 
out some of the fruits to be expected 
from current research and development 
during the next ten years, but called 
upon I.E.S. members to take their 
proper places in eivie affairs both local 
and national rather than to continue to 
leave this all-important field as the 
property of the professional politician 
PROGRAM 

Three technical sessions, one Thurs- 
day morning, one Thursday afternoon 
and one Friday morning; two recog- 
nized group luncheons, one Thursday 
and one Friday; comprised the Con- 
ference program, topped off with a re- 
ception, dinner, and dance for a social 
evening on Thursday. 

The opening technical session was 
presided over by Chairman H. C. 
Jones of the Toronto Section, and was 
comprised of the following features: 


1 Welcome to Delegates by Bert Mer 


son, Vice Chairman of the Toronto Elec 


tric Commissioners 

2 Opening Remarks by LES. Re 
gional Vice President Duncan M. Jones 
of Montreal 

3. “LES Aetivities” by President Lee 
FE. Tayler 

4. “Office Lighting” by Robert L. Zahour 
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Toronto Conference Sets Record for Canadian Region 


of the Westinghouse Company, and mem 
ber of the New York Section 


W. J. Montabone of the Ottawa 
Chapter substituted for Chapter Chair- 
man D. S. Robertson in acting as 
Chairman of the Thursday afternoon 
Technical session, the features of 
which were: 

1. “I.E.S. Recommended Practice of School 

Lighting, In Practice” by J. M. Chorlton, 


Engineer, Toronto Board of Education, 
and member of the 1.E.8. Toronto Section. 
2. “Seeing Colors’ by Ralph Evans of 
the Eastman Kodak Company, Rochester, 
N.Y 

“Lighting the C.N.E. Grandstand” by 
F. C. Mayberry, Chief Engineer of the 
Canadian National Exposition and member 
of the L.E.S. Toronto Section 


For the Friday technical session, G. 
F. Mudgett of the Hamilton Chapter 
substituted for Chairman Walter Ben- 
nie of that Chapter as Chairman. The 
three items on the Session program 
were: 

1 ‘The Consulting Engineer's Approach 

to Lighting Projects’ by Don Angus, of 

H. H. Angus Associates, Toronto Consult 


ing Engineers, and member of the Toronto 
Section 


2 Supplementary Lighting in Industry” 
by G. Frank Dean Supervisor of Lighting 
Service for the Toronto Hydro-Electric 
System, and member of the Toronto See 
thon 

3 Development Trends in Fluorescent 
Lamps” by A. C. Barr of the General 
Electric Company, Nela Park, Cleveland 
Ohio, and member of the Cleveland Sec 
tien 


Chairman of the Thursday luncheon 
session was Chairman Joe Thomas of 
the Montreal Section. Toronto’s Mayor 
Hl. E. MeCallum had been scheduled 
to speak at this luncheon, but in his 
place he sent Chairman Loftus Reid of 
the Toronto Eleetrie Commissioners as 
his representative to welcome the 
I.E.S. delegates to Toronto. Guest 
speaker of the oceasion was Inspector 
Vernon Page of the Toronto Police 


Department who spoke on the topic 
“Street Lighting and Traffic Safety.” 
General Chairman Howard L. Wright 
of Montreal was master of ceremonies 
at the banquet which featured Presi- 
dent and Mrs. Tayler as special honor 
guests. As guest speaker for the oeca- 
sion, Regional Vice President Duncan 
M. Jones spoke of the challenging op- 
portunity for effective public service 
available to I.E.S. members through 
the medium of Society activities. 

“Some Objectives for 1959” was the 
title of the address delivered at the 
closing luncheon session Friday after- 
noon by IL.E.S. Past President Dr. 
Ward Harrison, recently retired head 
of the General Electric Company’s en- 
gineering staff at Nela Park. Chair- 
man for the luncheon session was Vice- 
President Duncan M. Jones. 


COMMITTEE PERSONNEL 

Committee Personnel responsible for 
the suecess of the Toronto Conference 
were as follows: 


General Chairman: Howard L. Wright of 
Montreal 

Papers and Programs: J. W. Bateman 
(Chairman), G. Frank Dean, and John 
M. Chorlton of Toronto; A. Mendel of 
Montreal, E. G. Wimperis of Ottawa, 
G. F. Mudgett of Hamilton 

Hotel: P. G. Kirkpatrick, Chairman, Dave 
Wilson of Toronto, W. D. McLeish of 
Montreal, W. T. Partridge of Ottawa, 
and Jas. E. L. Walker of Hamilton 

Entertainment: D. J. MeKenzie (Chair 
man), N. B. Chadwick, R. C. Allison, 
Dave Wilson, and Harold R. Whale of 
Toronto; Robert C. Thomas of Montreal, 
S. Wright of Ottawa, and Alex David 
son of Hamilton 

Finance: J. Carl Wilson (Chairman), H 
F. Davidson, and R. M. Love of Toron 
to: E. Doug. Leigh of Montreal, W. E 
Reny of Ottawa, and G. M. Whittaker 
of Hamilton 

Publicity: F.C. Ashby (Chairman), N, E 
Gerry, and J. W. Hensen of Toronto 
A. H. Johnson of Montreal, W. C. Tun 
nock of Ottawa, and J. P. Mackid of 
Hamilton 

Transportation J. E. Landers (Chair 
man), Ernest W. Green, and Bruce Mc 
Caul of Toronto; A. M. Yuile of Mon 
treal, M. J. Cote of Ottawa, and Jas 
E. L. Walker of Hamilton 


CANADIAN REGIONAL Conference at the Royal York Hotel, April 28-29, regis- 

tered delegates from all parts of Canada. Part of the rush for registration was 

snapped by the photographer from the Canadian publication Electrical News and 
Engineering. 
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Douglas Fielding Chair 
Thomas Dixon and J. Me Naugh 
ton of Torente; FE. E. Morris of Mon 
treal, D Hayman of Ottawa, and ©. H 
Herd of Hamilton 


Registration 
man 


In diseussing office lighting, Mr. 
Zahour traced briefly the history of the 
development of office lighting from the 
5 or 10 footeandles of 25 years ago up 
to the 30 to 50 tooteandles which cur 
rently constitute office lighting 
He outlined the development 


gould 
practice 
of the principles and practices such as 
new put forth in the LES. Reeom 
mended Practice of Office Lighting 

Ax to the economies of a lighting 
project, Mr. Zahour pointed out that 
often it ix necessary to remind the cus 
tomer or potential eustomer that better 
light means quicker seeing, and that 
quicker seeing means faster and more 
work He men 


tioned! also the importance of 


aceurate pertormance, 
proper 
maintenance of lighting installations, 
and the corresponding necessity of pro 
viding preper maintenance mformae 
tion for the users of lighting installa- 
tions. He urged that it should become 
mainte 


pur 


standard practice to furnish 


nance information to customers 
chasing lighting prejects just the same 
as the purchaser of an automobile or 
other such equipment receives operat 
ing and maintenanee information with 


it 


Ligutise 

The IES-ASA “Standards for 
School Lighting” as they work out in 
actual practice were diseussed = at 
some length by Mr. Chorlton of the 


Toronto 
work 
experiences of the speaker 
least 


Board of Education 


out very well, according te the 


He pointed 


eut that there are at four signifi 


eant differences between school light 


ny amd other ivhting applications 


as stores and offices 


such 


standard class 
24 x 32 x 12 
feet. thus presenting an area smaller. gen 


dimensions of the 
order of 


1 The 


reom are of the 


erally «peaking, than the areas involved in 
tores and offices All the elements in the 
visual field. such as walls, windows, ceil 
ngs. accordingly are much closer to the 
task in the school classroom than they are 


in industry and commerce 


2 Young eves in the formative stages are 
being dealt with: alae young mi whiet 
find difficulty concentrating upeor a 
given task It is necessary therefore te 
make the seeing task net only easy hut 
tine at 

The standard assroom has large 
xpanse of window in contrast wit the 
average office and store. Further, the win 
dew area often is in the line of vision 


and thus the contrel of daylighting becomes 


matter of major importance 
‘ In the lassroon the line of average 
vision ix more than 50 per cent abowe the 


herizental, since the student ix required te 


view the front chalk board. the teacher 
and the various other exhibits at the front 
of the reem Therefore rigorous control 


of all the along and above 


the horizontal line 


bright nesses 


of vision is essential to 


comfortable visual environment 


Ligut axnp Conor 


Speaking on the topie “Seeing Light 
Mr. 


what, why, and how of the phenomenon 


and Color,” Evans discussed the 
known technically as the perception of 
illumination. He effect 
called “color” as being purely a mental 
effect 


recorded by the eve, an effect beggar- 


described the 


growing out of the sensations 


ing description in words. He stated 


that of the 500 most frequently used 
words in the English language, only 15 
relate in way to and of 


any Vision, 


tive are concerned directly 


The 


and the 


these only 


with color words “eolor” and 
“light” 
“white,” 


Mr. Evans 


form-vision and color-vision, and dem 


three color names 


“green” and “red.” 
distinguished bet ween 
onstrated that for the most part what 
an observer cle pends much Upon 
the observer and his experiences as it 
does upon the external reality. which 
the light presents to the eves of the 
seemng of 


observer. Turning to the 


LIGHTING MEN from all of the Canadian Sections and Chapters joined efforts 
for the success of the recent Canadian Regional Conference. A few shown here 


are, left to right 


Duncan Jones, Regional Vice-President, J. W. Bateman, Mr. 


Merson, D. J. McKenzie, H. L. Wright, and Joseph Thomas, Chairman, Montreal 
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CANADIAN Regional Conference fea- 

tured Pres. L. E. Tayler, shown here 

with H. L. Wright, General Chairman, 
and Duncan Jones, Regional V-P. 


color, and in particular to the seemg 
Mr. Evans showed 
by an extensive series of pietures that 


of colored ob jects, 


“seeing” actually is largely a matter of 
recognition of objects in terms of the 
properties which the observer believes 
From 
this it was demonstrated that the mind 
things 


to he possessed by those objects. 
has the ability to see several 
simultaneously at the same spot. Thus 
that it is not the 
physiological facets which 


it follows entirely 
physical or 
determine what the observer sees, but 
also to a great extent the knowledge of 
external reality as supplied by the ob- 
server's mind 


Ovrpoork Stack Lightixe 


An unusually well co-ordinated job 
of planned lighting was represented by 
stage and associated 


the new outdoor 


grandstands of the Canadian National 
Exposition. In describing this installa 
tion, Mr. Mayberry pointed out that 
the 1173-kw lighting load represented 
an expenditure of some S157 for 
associated —ap- 


lighting, and 


The grandstand building not 


lamps, 
puratus 
only seating capacity of 
21,250) for 
and racetrack activities, but contains a 
full 


complete with showers, lavatories and 


provides a 
the outdoor 


yviewnng stage 


complement of dressing reoms 


rest rooms; also offices, kitchens, twe 
enormous restaurants, and more than 
12.000 sq. ft. of exhibit) space. The 


lighting load of this building is 295 
kw. From prejection reoms built inte 
trusses some SO ft. above the 
in floodlights and 
high-intensity the 


general and special-effect~ lighting for 


the root 
stage level, 650 kw 
spotlights provide 
the stage, including color. The distance 
of projection ranges from 100 to 350 
ft. For cross 
other special effects, there is : 
lighting installation on the 
floodlights and low-intensity spotlights. 


lighting the stage and 


stage in 


ILLUMINATING ENGINEERING 


| 
J 
{ 
| 
- =@ 
4 ad 
37s 


It is possible to provide well above 
1000 footcandles at the apron of the 
stage. When a 
lighting installation requires the serv- 
ices of 26 operators hidden in all parts 
of the stage and the grandstand roof, 
interlocked by 
municating system which gives the di- 


big show is on, the 


a complete intereom 


rector full and direct control. 


As THE CONSULTING ENGINEER Sees Ir 


In discussing “The Consuting Engi- 
Approach to Lighting Preb- 
Mr. Angus described the fune- 
tions of the consulting engineer's office 


neer’s 
lems,” 
in correlating the several mechanical 
trades involved in a building project, 
such as heating, ventilating, ‘plumbing, 
drainage, air-conditioning, fire control 
sprinklers, lighting and other electrical 
work. He pointed out that in the de- 
sign of a building project, the actual 
lighting forms only one sub-division of 
the electrical trades, but that “because 
of its prominent appearance in a fin 
ished building, it is a subject dear to 
the heart of the client. Because the 
other branches usually are 
and therefore forgotten, the lighting 
receives the full brunt of what may be 
termed generally uninformed opinion 
Further, Hiuminating 
Engineering available 
much literature on good lighting prae- 
tice, these recommendations as yet are 
relatively unknown outside the lighting 


concealed 


although our 


Society has 


profession.” 

Mr. Angus stated that it would be a 
great help to the consulting engineer 
if “the manufacturers or someone else 
chart or 
used for 


would 
which 
fixture costs on a per-square-foot basis 
for the major different types of fix- 
tures and lighting systems.” He stated 


prepare a nomograni 


could be estimating 


that the consulting engineer logically 
turns toe the lighting specialist or sales 
representative for specialized and de- 
tailed technical information on special 
jobs or However, 
he stated further that the sales repre 
sentative should not be expected to 


special equipment. 


furnish design plans and specifications 
for the consulting engineer, but that 
he should furnish detailed and specific 
information on specified equipment. 


SUPPLEMENTARY LIGHTING 


In speaking to the topic “Supple- 
mentary Lighting in Industry,” Mr. 
Dean outlined the scope and nature ot 
the work being done by his [ES Com- 
mittee on Supplementary Lighting, in 
preparing a tortheoming report, He 
emphasized the point that “the real 
purpose of supplementary lighting is 
to accomplish what cannot be done by 
general lighting in the way of making 
an object readily visible by influencing 
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one or more of the four fundamental 
factors of seeing: contrast, brightness, 
He stated that Chap 
ter I of the forthcoming report would 


time, and size.” 


be given over to a discussion of scope 
and definition, Chapter IT to a diseus- 
sion of the fundamentals of 
Chapter 11] will be devoted to classi- 
Rather 


than attempting to classify all jobs re- 


seeing. 
fieation or cataloging of jobs 


quiring supplemental lighting, the re- 


port will present fundamental prin- 


ciples. For example, on job classifica- 
tion, the first major breakdown is into 
two classes: (1) flat materials and (2) 
than flat materials; two 
main have three 
each: opaque, translucent, and trans- 
parent. With a few 
tions, all seeing tasks will fall some- 
where in these categories. 

Mr. Dean stated that Chapter 1V of 
the forthcoming report will be devoted 
classification of 
This 
signed: (1) to serve as a guide to the 
supplementary light- 
seeing require- 


other these 


classes subdivisions 


possible excep- 


to a supplementary 


luminaires. information is de 
specification of 
ing on the basis of 
ments; (2) to provide a common means 
by which manufacturers can classify 
and list their various types of supple- 
lighting equipment. his 
Mr. Dean stated: 
“In specifying supplementary light- 
ing there are four steps to take: (1) 
Know the nature of the task itself; 
(2) know which of the four factors 

contrast, brightness, time, size-—can be 
used to make the seeing task easier; 
(3) know the illumination required to 
accomplish the result; (4) 
know the type of unit to provide this 
level of illumination, and the direction 


mentary 


closing comments, 


desired 


in which to apply it. 
FLUORESCENT DEVELOPMENTS 


In discussing “Developments and 
Trends in Fluorescent Lamps” Mr. 
Barr stated that steady improvements 
are exemplified by two facets: (1) the 
announcement last year that the value 
of the 40-watt fluorescent lamp was 
eight time as great then as it was when 
introduced ten years before, as the re- 
sult to price reductions and increases 
in light output and life; (2) this past 
Mr. Barr, has 
further increases in life and 
light output so that 
doubled in value 


vear, according to 
brought 
maintenance of 
today’s lamp has 
again. 

In his diseussion, Mr 
upon the development of the instant 


Barr touched 


start, the slimline, the extension of the 
cold cathode lamp toward a standard- 
ized form somewhat comparable with 
slimline. He also touched upon the 
color developments and upon special 


shape, mentioning that the cireline is 
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growing in popularity and that it is 
expected to have three sizes—S inch, 
12 inch, and 16 ineh—available within 
the next year. Mr. Barr stated that 
whereas recent developments have pro- 
vided better lamps of longer life, and 
given greater flexibility in’ brightness 
and color, and simpler operating cir- 
eults, future developments may he ex- 
pected to give even better lighting at 


st ill low er cost. 


PROFESSIONAL Status [IMPORTANT 


In his opening address as well as in 
his informal comments at various other 
sessions during the Toronto Confer- 
ence, LE.S. President Lee Tayler drew 
attention to the importance of the pro- 
fessional status of the Society as the 
prime ageney for the promotion and 
correlation of growth and development 
in the lighting field. He stated that 


“the professional level of the Society 


is steadily mounting because the whole 
scope of illumination engineering and 
application is becoming more profes 
sional. ... And so broad that the Soci 
ety’s membership and services embrace 
practically the whole of the electrical 
industry.” President Tayler 
urged that all Society members having 
engineering qualifications take imme- 
diate steps to take full advantage of 
local state registration as professional 


again 


engineers. (For more on this, see p. 
241-2 April Issue), 

As to lighting 
President Tayler predicted that  ulti- 
would be on 


trends in design, 
mately lighting designs 
the basis of brightness levels as a pri- 
mary factor, with footcandles second- 
ary. He pointed out that the 
whole field of color is inter- 
related with light 
and applications, in the production of 
a pleasant and effective lighting result 
for the user. Tayler dis- 
played samples of L.E.S. publications, 
emphasizing their value as sources of 


also 
closely 


sources, qualities, 


President 


useful information on practical appli- 
cations and urged that full use be 
made of them. 

Regional Vice President Dunean M. 
Jones, in addressing the banquet gath- 
ering also dwelt upon the professional 
aspects of Society activities particular 
ly with respeet to the individual mem 
ber. Likening the “lighting preserip- 
tion” of the “doctor of applied light- 
ing” to the to a 
client by a Mr. 
Jones pointed out that both had for 
their healthful, 
more efficient, and happier functioning 
of the client, rather than detailed con- 
sideration of the ingredients making 
up the prescription. On this basis, he 
urged that “Like the medical doctor, 
we should not dwell upon the ingre- 


preseription given 


doctor of medicine, 


objectives the more 
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dients of our recommendation such as 
footeandles, footlamberts, the charac- 
teristics of light sources, the thickness 
of metals. We these 
things among ourselves in own 
engineering groups To discuss such 
details with the client only confuses 
him and places him in such a dilemma 
that he rushes off to get similar pre- 
scriptions from others, then finally 
puts them all together and makes up 
his own lighting cure at his own cost, 
consequently losing faith in the spe- 
eialist and, along with it, recognition 
that ‘illumination’ is a competent pro- 
fession We can obtain the confi- 
dence and faith of the client only by 
impressing him with what the lighting 
recommendation will do and 
how to apply it so that he will obtain 
the greatest benefit from its use 

If we fail to do this we simply become 
a great body of individuals providing 
‘patent medicine claiming 
everything under the sun from it. We 


ean discuss 


our 


for him 


lighting’ 


have been doing this too long and it is 
the our 


art and science.” 


holding up advancement of 


(muperives Por 1959 


Dr. Ward Harrison, spoke on the 
topie “Some Objectives for 1959” at 
the coneluding luncheon session of the 
Toronto Conference. His “predictions” 
marked improvement in the 
energy -conversion the 
fluorescent lamp, 100 lumens per watt 
a tenable objective 


ine luded 
effi: ney of 


being regarded as 
for 1959 or sooner; the use of nothing 
but low-brightness lamps for all ex- 
the common usage 
of levels of illumination up to 100 or 
200 Stating that the in- 
stant starting of fluorescent lamps has 


posed applications; 
footeandles 


been accomplished “by ballasts of un- 
reasonable size to bludgeon the lamps 
Dr. Harrison predicted 
for 1959 a means of eoaxing lamps to 


inte starting” 


start with small ballasts” pointing out 
that this ean be done already by step- 
ping up the hundred 
(For this lat- 
ter point, see “High Frequeney Opera 
tion of Fluorescent Lamps” by John 
H. Campbell, 125 LES. Trans 
actions for February 1948) 


frequency a tew 


eveles information on 


page 
The sei- 
ence of Electronics ean be expected to 
to the field of 


contribute importantly 


lighting. Turning to another angle, 
Dr. Harrison urged that long before 
1959 the words “intens ty” and “arti 
ficial” should be eliminated from the 
vocabulary of the lighting profession 

toth these words have negative 


reactions in so far as the general pub 


lie is concerned, “intensity” being as 
somlated with such unpleasant sensa 
“artificial” 
falsity 


tions as intense heat, and 


with Hence 


heing associated 
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reference to “artificial light” puts good 
lighting under an unwarranted cloud 
of suspected ancestry. 


Beryllium in Fluorescent 
Lamps to Be Discontinued 


After consultation with officials of 
the U. S. Publie Health Service, Fed- 
eral Security Agency, the major man- 
ufacturers of fluorescent lamps have 
stated that after June 30, 1949, they 
will no longer use beryllium phosphor 
in the manufacture of the fluorescent 
lamp, Dr. Leonard A. Scheele, Sur- 
geon General of the Publie Health 
Service, announced May 5, 1949. The 
announcement continues: 

“For several years the industry has 
been working with medical men to- 
ward eliminating the dangers of beryl- 
lium in fluorescent lamps. Dr. James 
G. Townsend, chief of the Publie 
Health Service's division of industrial 
hygiene, has been serving as chairman 
of the Medical Advisory Committee on 
Beryllium to the industry, which also 
the of the 
manufacturers of fluorescent 


includes medical directors 
major 
lamps. 
the June 30 


bervilium in 


“The announcement of 
the 
the lamps came after Dr 


deadline for use of 
Townsend 
met recently with a group of exeeu- 
the 
fluorescent lamps. 

of the fact that the 
eliminating 


tives of major manufacturers of 


“In view manu 
tacturing changeover in 
beryllinm will not take place until the 
is a stock 
already 


end of June, and that the 
fluorescent 

the 
tee emphasized again the instructions 


pile of lamps 


manufactured, Advisory Commit 
it has issued in the past concerning the 
health the 
the fluorescent lamps 


hazards in destruction of 
“The committee reiterated its asser- 
tion to the general publie that there is 
no danger whatever from the lamps 
when thev are intact. 
“The possible dangers come in the 
old Recently 
reports of children 
who eut themselves on broken lamps, 


destruction of lamps 


there have been 
and that the ents healed very slowly 
The Com 
niuttee repeated, however, its original 
statement that 
general sickness or spread fur 
ther on the body 
the eut 
fe period of time 

“Although should be 
taken against breathing the dust from 


and often suffered «welling. 


such euts do not eause 
any 
Surgical care is nee 
essary if refuses to heal after 


precautions 


fluorescent lamps, the Committee said, 
there is no record of any person suf 
injury breathing dust 
from the breakage of a 
lamp, despite the millions of lamps in 


tering from 


oceasional 
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DisposaL Procepures SuGGESTED 


“The Committee reissued its instruc- 
tions on the safest way to dispose of 
used fluorescent lamps: If there are 
only a few lamps to be broken ocea- 
sionally, they should be broken out of 
doors in a waste area or in a waste 
container, and the person breaking 
them should avoid breathing the dust 
or vapor that arises. 

“The second situation in which there 
is a possible danger is the breaking of 
large numbers of fluorescent lamps, 
either intermittently or regularly, when 
hours may be oceupied in the opera- 
tion. Instructions in these cases are 
as follows: 


a. Break lamps out of doors in waste disposal 
area or in ventilated hood. To avoid unneces- 
sary dust, the breakage is best done within the 
waste container 

b. The operator should be supplied with, and 
required to wear, a respirator approved by 
the United States Bureau of Mines for toxic 
dusts 

‘ Ultimate disposal of broken lamps should 
be such that the public and others will not be 
exposed to powders In situations 
necessary to break the lamps 
within buildings, it should be done in an iso 
and in a hood, so as to minimize 
escape of dusts. Sufficient exhaust ventilation 
should be supplied to the hoed to provide an 
air intake of at least 125 linear feet per 
minute at all hood openings 


unduly 


where it is 


lated room 


“It is recommended that broken 
lamps not be disposed of in an inein- 
erator, but either be thrown into water 
or in a dump where they are not likely 
to be disturbed with evolution of dust. 

“Significant amounts of mereury va- 
por found 
the breaking up of fluorescent lamps. 
In situations frequent 
or continuous exposure, measurements 


may be in the air during 


where there is 
should be made of the amounts of mer- 
eury vapor in the air during the opera- 
tion. If high levels are found, pro 
tection should be for the 
operator. 


prev ided 


“In addition to Dr. Townsend, other 
members of the Advisory 
are Dr. M. G. Carmody, Clifton Prod- 
ucts Co., Paintsville, Ohio; Dr. T. L. 
Hazlett, Westinghouse Electric Corp.. 
Pittsburgh, Pa.; Dr. J. M. DeNardi, 
Brush Bery!lium Co., Cleveland, Ohio; 
Dr, W. M. Maehle, New York City; 
Dr. A. D. Nichol, General Electrie Co., 
Nela Park, Cleveland, Ohie: Dr. A. J 
Vorwald, Director, The Trudeau 
Foundation and the Saranac Labora- 
tory, Saranae Lake, N. Y.; Mr. C. R 
Williams, Industrial Field 
Service, Liberty Mutual Insurance Co., 
Boston, Mass.; Dr. B. S. Wolf, U. S. 
Atomie Energy Commission, New 
York, N. Y.; and Dr. Harry Tebrock, 
Medical Director, Electric 
Products, Ine., City, 

Readers desiring additional and de- 
and 


Committee 


Hygiene 


Sylvania 


Long Island 


tailed information on methods 
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use, 


procedures for disposing of old fluo- 
rescent lamps are referred to the fol- 
lowing : 


1. “Memorandum on the Precautions to Be 
Observed in the Breaking Up of Fluorescent 
Lamps.” sponsored by the Medical Advisory 
Committee on Beryllium, distributed by the 
Saranac Laboratory, Saranac Lake, N. Y 
2. “Safe Disposal of Fluorescent Lamp Tubes” 
Safety Reprint General No. 9, issued and 
distributed by National Safety Council, 20 


North Wacker Drive, Chicago 6, IN 


IT SEEMS TO ME 


The Fallacy of the 
Louverall Ceiling 
To the Editor: 

In a recent ILLUMINATING 
ENGINEERING there appeared what ean 
be described as a provocative article 
entitled “The Fallacy of the Louverall 
Ceiling.” 

The title of this article, considered 
separately, is not particularly noxious 
to the subject if we delve into Web 
ster’s for a definition or two. The dic 
tionary defines “fallacy” as—“False 
appearance; deception.” There is cer 
tainly no argument here. Louverall 
ceilings can, and have, given many an 
otherwise drab and old-fashioned in- 
terior a deceptive (or false, if you 
will) appearance of modernity and in- 
tegration not possible with exposed 
lighting equipments. In the field of 
dentistry, dentures have modernized 
many a drab and old-fashioned inte- 
rior without any stigma resulting from 
the fact that they are also called “false 
teeth.” 

The authors of the paper’ in ques 
tion have, perhaps quite unintention- 
ally, given the erroneous impression 
that all louveral! ceilings are less effi- 
cient than luminous panels. This blun 
der is unfortunately strengthened by 
the statement that “We have com- 
pared, of course, only one installation 
of each kind but obviously the conclu- 
sions would be the same no matter how 
many systems were compared.” If the 
authors had investigated a few more 
louverall systems they might have 
saved themselves the embarrassment of 
having this rather 
statement refuted. 


issue of 


uncompromising 


In an experimental room, deseribed 


in a previous which were 
compared lounverall ceilings of vari 


materials, were also 


paper in 


ous finishes and 
tested flat panels of translucent mate 
rial. The panel material was tracing 
paper having a transmission factor of 
67 per cent and a reflection factor of 
26 per cent. This was the most efficient 
paper, lightwise, we were able to dis 
cover. 
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LOUVER SHIELDING -45° 
LENGTHWISE & CROSSWISE 


MAT WHITE LOUVERS 


Figure A—Results of test conducted on 
louver shielding materials. 


The results of the above test are 
shown in Fig. A. The luminous pan- 
els were found to be 4 per cent more 
efficient (from the utilization stand- 
point) than the aluminum louvers and 
2 per cent more efficient than the spee- 
ular white louvers (reflection factor 
75 per cent). Comparing the luminous 
panels with the translucent louvers, as 
could be expected, shows an entirely 
different situation. In this comparison, 
the translucent louvers were 12 per 
cent more efficient than the luminous 
panels, 

The problem of reflected brightness 
from objects of regard is one that is 
present in any lighting system having 
a direct component. In the case of lou- 
verall lighting this factor has at least 
been recognized. The point at which 
this reflected brightness becomes objec- 
tionable (i.e.-reflected glare) depends 


upon several variables among which 
are brightness of the light source, gen- 
eral level of illumination and specu- 


larity of the visual task. A brief study 
of the effect of increased illumination 
on seeing conditions with respect to 
translucent louverall ceilings has ap- 
peared in a previous issue of ILLUMI- 
NATING ENGINEERING.! 

It is recognized that for any given 
lighting recess and lamp brightness, 
the diffusing media offered by the flat 
panels will reduce the brightness in 
the 0° (nadir) to 45° zone compared 
to that of a louverall system. It must 
be remembered, however, that louver- 
all systems are not limited to any one 
type of light source. This permits the 
engineer a wide latitude in the selee- 
tion of the proper light source to fit 
his particular needs. In case he re- 
quires not over 1000 foot-lamberts in 
the 0° to 45° zone he can use the 40 
watt low brightness fluorescent lamp. 
In ease his illumination level, or the 
type of area to be lighted, permits 
higher brightnesses in this zone, he ean 
select the 10-watt fluorescent 
lamp, the 85-watt fluorescent lamp, or 
lamps of even higher brightness. Why 
the authors of the paper in question 
failed to acknowledge this possibility 
is not Certainly a great 
many luminaires have no shielding in 
the 0° to 45° (or higher) zone and 
offer no choice to the user in the selee- 
tion of permissible lamp brightnesses. 
The authors apparently are not con- 
cerned about these units but prefer to 
damn the lesser of the two evils. 

The second paragraph of the article 
in question, in describing lighting, 
states that, “. . . . light is well distrib- 
* In the very next 


reguiar 


understood, 


uted over the room.” 


paragraph it states, “The louverall ceil- 
ing is the logical outcome of the preva 


Figure B—Typical louverall installation using translucent louvers. 
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that visual 


comfort can be obtained only by keep 


lent but mistaken idea 
ing the surroundings dark and coneen- 
trating the light on the work.” Out of 
this 


can be 


worthwhile 
answer to 


eontradiction nothing 
The 
is the article is driving at 
louverall 
in a typical small office since the ar 


salvaged best 
whatever it 
is to show an installation of 
ticle shows no supporting illustration. 
Fig 


translucent 


B shows such an installation using 
The 


his own conelusions 


louvers reader can 


draw 

The illustrations are unfor- 
tunate in that they de not, in all eases, 
apply to the subject under considera - 
For illustra 
tions in their Fig. 1, photographed un- 
der 


thon instance, the two 
inferred 
under 
This is 
Fig. 12 ap 


parently the same visual task is photo- 


Incandescent 
to he 
fluorescent 


lamps, are 
the 


light ing. 


indicative of results 
louverall 
pure sophistry! In their 
louverall 
installation. Note the vast improvement 
Fig. 11, the 


luminous eeil- 


graphed under an actual 


in legibility. In taet thetr 
sume Visual task undet 
contrary to showing an 


mg, “entire 


reflected ire” 


absence ot indicates 
that legibility is much poorer than that 


shown in Fig. 

It is that 
are not the ultimate in the art of light- 
ng. 


12. using louverall. 


greed louverall 


do, however, offer the illu- 


minating engineer an instrument of 
flexibility 
with which he can approach this goal 


Far 


efficiency and wide 


good 


trom being “doomed to oblivion,” 


the louvered ceiling is, and will con- 
tinue to be, a large factor in) good 


lighting 
Bexsamin S. Benson, Jr. 
Benjamin Eleetrie Mtg. Co 
Des Plaines, [lines 


To the 
The only people who do constructive 
world are 


things im this 


ne 


opinionated 


essitv, if 


contributions to 
the advancement or toprovement of 
are to be 
solidify his 


through 


inv subject made, the plo 


neer must concepts and 


then, tenacious persistence, 


endeavor te gain recognition of them 

Because the writer has experienced 
some of the pains coincidental with a 
“different” approach, it has been with 

pathetie, admittedly 
that the bat 
lighting terminology, as 


conducted by Moon, Spencer et al, has 


though 
evnical and regretful eve 


tlhe for new 


been watehed. The <wmpathy has come 


from a natural interest in any pio 


neering activity; the evnietsmn develops 


from a reeognition of the fact that 


Hensor Kenjamin Jr lLouverall Light 
ENGINERE 


1949 


MINATING 
XLIV, p. #9 (February 


ng Techniques 
ine. Vol 
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while the Moon-Spencer combine have 
discovered that “the Greks had a word 


for it” they have yet to learn that “a 
rose, by any other name, is still a 
rose”; the regret has stemmed from 


the fact that so much time and effort 
has been spent by capable individuals 
on what at best is a Quixotic jousting 
at windmills, 

The foregoing may be interpreted as 
a preamble to a commentary on the 
Spencer, Buck, Wolfson paper entitled, 
“The Fallacy of the Louverall Ceil- 
ing.” The preamble is the result of the 
inelusion in the paper of a claim that 


the terminology used (i.e. Pharosage, 


Helios, ete.) is “in accordance with 
modern engineering practice.” Based 


on the number of current technical ar- 
ticles on illumination which do not use 
these terms, the statement is) much 
more fallacious than any louverall ceil- 


ing which was ever hung. 

In the paper, the authors open with 
1 flat statement that the louverall ceil- 
They 


then go forward to prove, apparently 


ing is “doomed to oblivien.” 
to their own satisfaction at least, why 
their dire predictions are correct 

In their title 


word “ftallaew" 


the authors used the 
which by definition is 
“delusive reasoning.” 
tallaey 


tire 


A most apparent 
is indicated throughout the en- 
paper, beeause the 


authors con 


demn the louverall ceiling mstead of 


the light source arrangement behind it, 


If the had continued their 
initial condemnation of 


authors 
fluores 
cent lamps combined with “egg-erate” 
louver shielding had their 
test supporting evidence, 
very little criticism could be fortheom- 
ing except from that group whose 
present approach is based on the idea 
that “if it’s fluorescent 
even if it’s bare fluorescent.” 

Much of the 


evaluation of 


bare 
and used 
results as 


it’s good 
data essential to an 
their findings are lack- 
ing. For instance, tracing paper can 
have a verv high transmission factor, 
but isn’t nearly so practical as glass, 
which might not produce such conve- 
nient results. In any case, no informa- 
tion on transmission or reflective values 
is provided. Further, it must be as 
sumed that the findings were all on an 
“initial” basis because it is not illogi 
eal to assume that large panels of any 
diffusing material would collect 
within a net too extended period 

It is that the authors 
devoted so much time and effort to “de 
lusive that the 
ceiling is te be eriticized when they 
actually 
against a currently 


dirt 
unfortunate 


reasoning” louverall 
are presenting one more case 
condition 
which is generally widespread through- 
out the lighting field. 


serious 


The introduction 
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of the fluorescent lamp did not revolu 
the 
good lighting, but ne one can deny that 


tionize fundamental concepts of 
it did revolutionize lighting practice 

and not always for the better. Bright- 
and brightness direct 
or refleeted—are still the major con- 
siderations in providing good seeing 


ness contrasts 


conditions. Yet, much of the present 
influence in lighting practice has ap- 
parently forgotten, or doesn’t want to 
remember, that once upon a time any- 
thing over 2 or 2.5 candles per square 
inch was considered a potential glare 
source, 

The they had concen- 
trated their attack on louvered fluores 
cent lighting, would have found plenty 
of additional substantiating evidence 
by picking at random almost any fluo- 
fixture of manufacturer 
and comparing it with their luminous 
ceiling. Unfortunately, their conelu- 
sions are based on fallacy and to prove 
their error, | refer them to the lighting 
system designed by Mr. Howard Sharp 
wherein 


authors, if 


rescent any 


silvered bow! ineandescent 
lamps were used in back of a louverall 
ceiling to provide a noteworthy illn- 


mination effect, 


I would like to suggest that the au- 
thors continue their experiments on a 
wider approach and with an element 
of time introduced to determine 
whether a luminous panel ceiling or 
an indirectly lighted ceiling will main- 
tain a more 
lighting result. 


satisfactory continuous 


J. Kivearrick 
Slivray Company, Ine 


New York, N.Y 


To the Editor: 

I believe the authors have done well 
in calling attention to a feature of 
louverall we are apt to overlook, name- 
ly, that as currently used, it may pro- 
duce bothersome reflected glare. 

However, when the authors infer 
that the cellular ceiling is “doomed to 
contradicts 


and “inherently 


the principles of best seeing” it would 


oblivion” 


seem that in a desire to stress a spe 
citie point, they may have overreached 
somewhat, 

The 


re 


authors state, “It is reflected 
that is so the 
worker.” After 36 vears in the light- 
ing business I conclude that extremely 


bothersome to 


tew people are disturbed by, or even 
reflected while a 
vreat many are bothered by and com- 
about “discomfort” 
glare. The has 
voiced by others in the L.E.S. Confer- 


conscious of glare 


plain direct, or 


same opinion been 


ences, 


For eight vears the writer vecupied 
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an office lighted by surface-mounted 
fluorescent fixtures having large bot- 
tom panels of clear, prismatic glass. 
As regards reflected glare the effect 
was the same as louverall. Through 
the 0°-45° zone practically the full 
brightness of the lamps was exhibited 
towards the work. Certainly veiling 
glare was present as it is with any 
overhead lighting <vstem, and this in- 
eludes the luminous ceiling advocated 
by the authors. 

I was reminded of this condition by 
“experts” and reminded myself from 
time to time, but otherwise was en- 
tirely uneonscions of the “horrible” 
situation 

Some 3000 office workers in the same 
utility organization were provided with 
this identical lighting, with no record 
of complaint from reflected glare, al 
though there were many on the score 
of direct glare caused by bright side 
panels, high brightness streaks on the 
plaster immediately above the fixtures, 
ete.-items incident to the development 
of what was later designated the URC 
“Research” luminaire 

The authors mention “thousands of 
complaints concerning fluorescent 
lighting.” The writer has listened to 
many of them, ranging from upset 
stomach to falling hair, but the great 
majority sifted down to direct glare 
and excessive brightness contrasts. 

If office workers habitually worked 
on glazed cover stock, which the au- 
thors have chosen for two of their il- 
lustrations, then we might agree that 
the lamp images would be objection- 
able. How many do? 

Another photograph used by the au- 
thers compares print under luminous 
ceiling, and louverall with ineandes- 
cent lamps. The caption states “simi- 
lar effects are obtained with fluorescent 
lamps.” 

This hardly seems reasonable con- 
sidering the fact that the ineandeseent 
lamp is a point-source, and in the sizes 
used in) commercial lighting ranges 
from 15 te 1500 times as bright as the 
fluorescent T12 40-watt white lamp. 

The authors state “with ceiling light- 
ing there is no possibility of reflected 
glare.” About the most unbearable 
glare the writer ever experienced arose 
from attempts to furnish intensities ot 
100° footeandles by indirect (ceiling) 
illumination, where the entire ceiling 
is in the order of 250-300 footlamberts. 
Dr. Ward Harrison, in discussion 
printed in ILLUMINATING ENGINEER- 
ING, points out that the borderline be- 
tween comfort and = diseomfort for 
such a system is a ceiling brightness 
of 150 footlamberts. 


The authors’ luminous ceiling pro- 
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Society Events 


June 6, 1949—Residence Lighting Com 
mittee, E, W. Commery, Chairman, Elee 
trieal Testing Laboratories, Ine., New 
York, N. ¥ 


June 6-7, 1949—East Central Regional 
Conference, Harrisburg, Pa. 


June 7, 1949—Pullie Relations and In 
formation Committee, J. M. Hiekerson, 
Chairman, Room 1213, 110 E. 42nd St., 


New York, N. Y. 


June 8, 1949-——Meeting of LE.S. Coun 
cil, 51 Madison Avenue, New York, N. 


June 9, 1949—-Local Activities Confer- 
ence, New York, N. Y. 


June 9, 1949-——-Meeting of Council Exec 
utive Committee, New York, N. Y. 


June 28-29, 1949-—Committee on Light 
ing of Central Station Properties, A. A. 
Brainerd, Chairman, Philadelphia Elec 
trie Co., Philadelphia, Pa 


July 13, 1949—-Meeting of I.E.S. Exec- 
utive Committee, Philadelphia, Pa. 


September 19-23, 1949—National Tech- 
nical Conference, French Lick Hotel, 
French Lick, Ind. 


Industry Events 


June 5-9, 1949—-The American Society 
of Refrigerating Engineers, 36th 
Spring Meeting—Cruise; St. Lawrence 
and Saguenay Rivers starting from 
Montreal 


June 20-22, 1949—American Society of 
Heating & Ventilating Engineers, Semi- 
Annual Meeting, Minneapolis, Minn. 


June 10, 1949—-Society of Motion Pic- 
ture Engineers Regional Meeting, To- 
ledo, Ohio. 


June 20-22, 1949--American Society of 
Heating &«& Ventilating Engineers, 
Semi-Annual Meeting, Hotel Nicollet, 
Minneapolis, Minn. 


vided 50) footeandles initially (we 
judge from the text) or say 25 foot- 
candles mainiained, which is well be- 
low modern practice for office lighting. 
Do they contend that for a 65 foot- 
candle maintained illumination “there 
is no possibility of reflected glare”? 
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June 20-24, 1949-—-American Institute 
of Electrical Engineers, Summer Gen- 
eral Meeting, New Ocean House, 
Swampscott, Mass. 


June 20-24, 1949-—-American Society for 
Engineering Edueation, Annual Con 
vention, Rensselaer Polytechnic Insti 


tute, Trev, N. Y. 


June 27 to July 1, 1949--New York 
Lamp Show, Hotel New Yorker, New 
York, N. Y. 


June 28-30, 1949—Canadian Electrical 
Association, Annual Convention, Banff 
Springs Hotel, Alberta, Canada. 


July 2-9, 1949—-New York State Asso 
ciation of Electrical Contractors & 
Dealers, Inc., Golden Anniversary Con 
vention, Saranac Inn, N. Y. 


August 23-26, 1949---American Institute 
of Electrical Engineers, Pacific Gener- 
al Meeting, Fairmont Hotel, San Fran 


ciseo, Calif. 


August 26 to September 10, 1949--En- 
gineering and Mining Exhibition, Lon- 
don, England. 


October 11-14, 1949—American Stand- 
ards Association, Annual Meeting, Wal- 
dorf. Astoria Hotel, New York, N. Y. 


October 17-21, 1949—-American Institute 
of Electrical Engineers, Netherland 
Plaza Hotel, Cincinnati, Ohio. 


October 24-28, 1949—37th National 
Safety Congress, Chicago, III. 


Nov. 8-11, 1949 National Electrical 
Contractors Association, 1949 Annual 


Convention, Houston, Texas. 


November 13-18, 1949-—-National Elec- 
trical Manufacturers Association, Chal 
fonte-Haddon Hall, Atlantie City, N. J. 


December 4-7, 1949-—-The American So- 
ciety of Refrigerating Engineers, 45th 
Annual Meeting, Edgewater Beach Ho- 
tel, Chicago, Il. 


Even low intensities of ceiling illu- 
mination cause veiling glare which 
may be more troublesome than any 


other, since it is difficult to maneuver 


into position where the eve avoids it. 
The writer ean cite one instance after 
another (industrial) where ceiling illu- 
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tavor 
of directional equipment with louvers 
whereby reflected glare was controlled. 


mination has been discarded in 


Today literally millions are working 
unconcernedly under louvered fluores- 
cent lighting. The widespread accept- 
ance and volume attained by this form 
is unprecedented in the history of 
lighting. Of course all of these millions 
may be suffering from reflected glare, 
but I believe the authors would find it 
difficult to considerable 
number of was so, I 


convince any 
them that this 
believe that rather than being “doomed 
to oblivion” louverall will increase in 
popularity because of its simplicity, 
practical shielding of bare lamps, high 
maintenance factor, elimination of 
hanging fixtures, concealment of air- 
No doubt 
In the 
many 


conditioning ducts, ete., ete. 
it ean and will be improved. 
let’s not throw 


meantime too 


bricks at it 


Epwin D. 
Lighting Products Ine 
Highland Park, Il. 


To the Editor: 


The writers Buck and 
Wolfson in their article “The Fallacy 
of the Louverall Ceiling,” I believe, 
are very arbitrary. To select but one 
statement they make the following ob 
servation : 


Spencer, 


“We have compared, of course, only one 


installation of each kind but obviously 
the conclusions would be the same no 
matter how many systems were com 
pared. The trouble with the louverall 
ceiling is caused by the bare fluorescent 
amps which have high brightness and 
therefore cause reflected glare, irrespee 
tive of the size, shape or material of 


which the louvers are made.” 


The size and shape of tubes, louvers 
md relative spacings does have a very 
definite effect in visual comfort and is 
of real benefit especially on sales work 

Although their 
and 


ninous ceilings run into the brightness 


eon plaints nre well 


founded much thought, lu 


and brightness contrast that are very 
vyhjectionable as we all found in high 
level totally indirect lighting <vstems 


These brightness studies are eloquently 

Messrs. Putnam and 
“Practical Schoolroom 
Ratios,” TLieMINATING 


XXXIV, No 


explained by 
Waite in 
Brightness 
ENGINEERING, Vol 
173 (Mareh, 1949) 
Neither 
fault and each does have a particular 


system is without glaring 


application advantage; maybe a solu 


vion will be a translucent combination 
W. T. Wavrers 
Public Service Co. of Oklahoma 


Tulsa, Okla 


OUT 


Effective April 1, 1949, John R. 
Ford was appointed General Sales 
Manager of the Jefferson Eleetrie Co., 
Bellwood, Illinois. Mr. Ford has been 
ussociated with Jefferson for the past 
nineteen years in various capacities. 
He was their Milwaukee representa- 
tive from 1930 to 1932, at which time 
he was transferred to Minneapolis. 
From 1935 to 1944 he covered the 
northwest area for the company, head- 
quartering in Seattle, Washington. 

John W. Fleisher has been appoint- 
ed to head the new sales organization 
known as Motor City Sales District, 
recently established by the General 
Electric Lamp Department in Detroit, 
Michigan. The new district is one of 
several being organized by General 
Electric in its nationwide sales organ- 
ization. The district will be respon- 
sible for the sale of miniature, auto- 
motive, beam and specialty 
type lamps in its territory, which in- 
cludes Detroit, Flint, Lansing, Pon- 
tiac, Bay City, Saginaw and Dear- 
born. The previous Michigan Sales 
District with Earl Anderson as man- 
ager, continues to handle all other 
lamp sales except the types now con- 
centrated in the new Motor City Sales 
District 

John E. Fox, manager of industrial 
relations for the Westinghouse Lamp 
Division, Bloomfield, N. J., for the 
past three years, has been appointed 
staff assistant to Ralph C. Stuart, 
Vice-President in charge of the Divi 
Mr 


signments as 


sealed 


Fox will handle special as- 
overall 
personnel and industrial relations ae 


well as direct 
tivities in all Division plants 
Edward L. Ogden has been appoint 
ed supervisor of industrial relations 
in Bloomfield and Belleville plants of 
Westinghouse, a new position 
Harold H. Maass has pro- 
moted from Production Manager and 
Plant Superintendent of Colonial 
Flectrie Products, Ine., East Paterson, 
N. J., to direetor of the New Business 
Development the com- 
pany, aceording to Charles L. Saba- 
tini, president of Colonial. Prior to 
joining Colonial Eleetrie Products in 
145, Mr. Maass was variously design 


been 


Division of 


and production supervisor for Kurt 
Verson Co., viee-president in charge 
of production for Viking Produets 
Corp., and development engineer for 
Sperry Corp 

Five appointments to top positions 
in the sales organization of General 
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Electric Lamp Department at Nela 


Park have been announced. The ap- 
pointments beeame effective June 1. 
O. H. Young, who has been assist- 
ant to P. D. Parker, general 
manager, was advanced to the posi- 
tion of assistant manager of the 
General Sales Division, acording to 
an announeement by F. F. Harroff, 
manager of the Lamp Department. In 
addition, managers for the Sales Di- 
vision’s four major functional opera- 
tions were named by Mr. Parker, as 
follows: Utility and fixture promo- 
tion, E. D. Stryker; quantity con- 
sumer sales, R. E. Worstell; retail 
sales, T. C. Ohart; and original in- 
stallation sales, W. E. Davidson. 

D. M. Salsbury, president of West- 
inghouse Electrie Supply Co., New 
York, was elected president of the 
National Eleetrieal Wholesalers’ As- 
sociation following the general ses 
sion of the Association’s 41st Anni- 
versary Convention, held at the Nether- 
land Plaza Hotel, Cincinnati, May 4. 
Also announced was the election of 
R. M. Johannesen, Johannesen Elee- 
tric Co., as vice-president and chair- 
man of the Apparatus and Supply 
Division; W. G. Pierce, Jr., Pierce- 
Phelps, Philadelphia, as 
president and chairman of the Ap 
plianee Division. George F. Hessler, 
Graybar Eleetrie Co., Ine.. New York, 
and C. E. Mason, Novelty Electri¢e 
Co., Philadelphia, were elected to the 
Executive Committee 


sales 


Ine., vice- 


The Toronto Section of I.E.S. has 
reported the loss of a highly respected 
and well known member in the sudden 
death on April 16 of William H. 
Woods, engineer in charge of street 
lighting, Toronto Hydro-Electrie Sys- 
tem. 

When the Toronto Chapter was or- 
ganized in May, 1921, Mr. Woods was 
its first secretary, and later served as 
chairman for two seasons, 1923-1925. 
Always active in Society affairs in the 
Toronto district, Mr. Woods was es- 
pecially active also in the national 
affairs of LES. He was a regular 
attendant at all of the Society’s meet- 
ings for many years, and served as a 
member on a number of national com- 
mittees. He was currently a member of 
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the Talent Sub-Committee on Lighting 
Study Projects of the Street and High- 
way Lighting Committee, and the Sub- 
Committee of Section and Chapter 
Representatives of the Sustaining 
Membership Committee. Mr. Woods’ 
last paper before a conference of 
L.E.S. was at the New Orleans confer- 
ence in 1947, at which he presented his 
paper “Modernizing a City Street 
Lighting System,” subsequently pub- 
lished in the February, 1948, issue of 
ILLUMINATING ENGINEERING. 


MEMBERS } 


At the meeting of the Council Exeecu- 
tive Committee held May 11, 1949, in 
Hartford, Conn., the following were 
elected to membership: 


ALAMO CHAPTER 


{ssociate Members: 

Cantey, Richard L., Westinghouse 
Electrie Supply Co., San Antonio, 
Texas. 

Pitts, Harry T., Harry T. Pitts Elee- 
trie Co., San Antonio, Texas. 

Serutchin, Thomas W., Lighting Fix- 
ture Supply Co., San Antonio, Texas. 


BaLTIMorRE CHAPTER 


Associate Members: 

Dahn, Ralph, 2001 Bryant Ave., Bal- 
timore, Md. 

Mager, Julian D., Air Conditioning 
and Refrigeration Institute, Balti- 
more, Md. 


Brertisn CotumBpia CHAPTER 


Associate Members: 

Andow, Don, J. F. MeMillan 
Ltd., Vaneouver, B. C., Canada. 

Langdon, G., H. J. Langdon & Son, 
Victoria, B. C., Canada. 

Williams, C. H. E., Jr., C. H. E. Wil- 
liams Co., Ltd., Vancouver, B. C., 
Canada. 

Student Member: 

Harvey, Norman L., University of 
British Columbia, Vancouver, B. C., 
Canada. 


Sales, 


CapitaL SECTION 


Member: 

Douglas, Charles A., National Bureau 
of Standards, Washington, D. C. 

Associate Members: 

Anderson, W. A., U. S. Government 
Printing Office, Washington, D. C. 

Rogers, J. L., Rex Equipment Co., 
Washington, D. C. 


CAROLINAS CHAPTER 


Members: 
Edwards, Jesse W., Noland Co., Ine., 
Columbia, S. C. 


JUNE 1949 


Springs, Alexander, Electrical Con- 
tracting & Engineering Co., Char- 
lotte, N. C. 

Associate Members: 

Baer, J. R., Mill Power Supp'y Co., 
Charlotte, N. C. 

Barnes, MacKenzie D., Westinghouse 
Electric Supply Co., Charlotte, N. C. 

Blackmon, W. Earl, Noland Co., Ine., 
Durham, N. C. 

Ducker, A. L., Jr., General 
Co.. Greensboro, N. Cc. 

Gile, W. B., W. B. Gile & Associates, 
Charlotte, N. C. 

Glover, Albert K., Textile Mill Supply 
Co., Charlotte, N. C. 

Goodall, Henry R., Jr., Graybar Elee- 
trie Co., Ine., Charlotte, N. C. 

Jerry, J. J., Crouse-Hinds Co., Char- 
lotte, N. C. 

Massey, Ladson M., Mill Power Sup- 
ply Co., Charlotte, N. C. 

Person, Rufus M., Jr., Mill Power 
Supply Co., Charlotte, N. C. 

Williams, Frank J., Line Material Co., 
Charlotte, N. C. 


Electrie 


Central New York CHaAprer 


Associate Member: 
Dalton, Charles Chester, Corning Glass 
Works, Corning, N. Y. 


Cuicaco Seerion 


Members: 

Koga, Albert 
Chicago, Tl. 

Martin, B. J., B. J. 
Chicago, Il. 

Associate Members: 

MeDonnell, E. F., Jr., Commonwealth 
Edison Co., Chicago, Tl. 

Miller, C. V., Joslyn Mfg. & Supply 
Co., Chicago, TI. 

Millholin, Leslie M., Jr.. Westinghouse 
Electrie Corp., Chicago, Ill. 

O'Connell, Paul J., Globe Lighting 
Products, Ine., New York, N. Y. 

Student Member: 

Leiser, Richard C., Wilson Junior Col- 
lege, Chieago, Ill. 


M., Hub Electrie Co., 


Martin & Co., 


CLEVELAND SECTION 


Member: 

Tugman, J. L., General Electric Co., 
Nela Park, Cleveland, Ohio. 

Associate Members: 

Haynes, Robert C., Westinghouse Elec- 
trie Corp., Cleveland, Ohio. 

McKay, George T., Unistrut Service 
Co. of Ohio, Cleveland, Ohio. 

Mandalfino, Emil J., Holdeniine Co., 
Cleveland, Ohio. 

Scott, Robert T., Westinghouse Elee- 
trie Corp., Cleveland, Ohio. 

Trapani, Umberto L., Westinghouse 
Electrie Corp., Cleveland, Ohio. 
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Connecticut CHAPTER 
Member: 
Porter, J. C., General Electric Supply 
Corp., Hartford, Conn. 
Associate Member: 
Quinn, Quentin Q., Connecticut Light 
& Power Co., Waterbury, Conn. 


CoRNHUSKER CHAPTER 

Member: 

Sechrist, Gilbert H., Prof., University 
of Nebraska, Lincoln, Neb. 

Associate Members: 

Aldrich, Oliver E., Younker-Davidson, 
Sioux City, Iowa. 

Anderson, Roland A., Anderson Eleec- 
trie Co., Wahoo, Neb. 

Clement, Harry R., Consumers Publie 
Power District, Columbus, Neb. 

Halpin, T. S., E. I. du Pont de Ne- 
mours Co., Ine., Omaha, Neb. 

Hudson, D. E., Electrie Supply Co., 
North Platte, Neb. 

Jorgensen, Henry, Jorgensen Electric 
Co., St. Paul, Neb. 

Stevens, R. L., Graybar Electric Co., 
Ine., Omaha, Neb. 


EASTERN PENNSYLVANIA CHAPTER 


Associate Members: 

Bane, William Z., 
Bldg., Allentown, Pa. 

Bergren, John A., The Kawneer Co., 
New York, N. Y. 

Eilenberger, Ralph W., Pennsylvania 
Power & Light Co., Stroudsburg, 
Pa. 

Hammerman, D. L., D. L. Hammerman 
Co., Seranton, Pa. 

Hoffman, Luke F., 338 N. Sixth St., 
Allentown, Pa. 

Kemen, William Z., Kemen Lamp & 
Lighting Studio, Wilkes Barre, Pa. 

MeManus, Frank J.. H. H. Roth, 
Wilkes Barre, Pa. 


Commonwealth 


Fioripa CHAPTER 


Associate Members: 
Baker, Roland C., General Electric 
Supply Corp., Jacksonville, Fla. 
Conant, R. A., Raybro Electric Sup- 
plies, Inc., Miami, Fla. 

Escott, Pat, Russell Raine & Asso- 
ciates, Coral Gables, Fla. 

Furman, Nat, Sta Brite Fluorescent 
Mfg. Co., Miami, Fla. 

Hess, David, David Hess Fixture Co., 
Ine., Miami, Fla. 

Kirby, Cecil E., Kirby Tuttle Co., 
Ine., Miami, Fla. 


Foreign Non-Section 


Member: 

Demestre, Luis F., L. F. Demestre y 
Cia, San Rafael No. 474, Habana, 
Cuba. 

Associate Members: 

Fauconnier, Albert, Fabrique Natio- 
nale de Lampes Electriques, S. A., 
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145 Rue Drootbeek, Brussels 11, Bel 

gium 

William R., 
Eman, Oranjestad, 
land Antilles 

Swierstra, KR. 
lampentabrieken, Rinheven, Holland. 


Firma 
Aruha, 


John G. 
Nether 


Lennox, 


hilips Ciloei- 


(PORGIA SmeTION 


Vember: 
English, Ted R., Noland and Company, 
Macon, Ga 


CHAPTER 

Member: 

Deigrood, Ted 
Toledo, Ohio 


INLAND 


Verd-A-Ray Corp., 


Me mbe 

Jones, Merle, lowa Public Service Co., 
Waterloo, Lowa 


Ve mhers: 

Catanach, R. W., Snyder & MeLean, 
Detroit, Mich. 

Funk, Paul V., Hyde & Bobbie, De 
treit, Mich. 

ixsociate Member: 

Van Tassel, Edward C., The Bryant 
Electrie Co., Chieago, 


MILWAUKEE CHAPTER 


ixsectate Members 

Harsh, M. C., Line Material Co., Mil- 
waukee, Wis 

Hart, Clarence A., Mileh Electrical 
Wholesale Supply Co., Racine, Wis. 

Pleyte, Allan P., City of Milwaukee, 
Milwaukee, Wis. 

Student Members: 

Firehow, Kenneth Glenn, University 
of Wisconsin, Madison, Wis 

Foote, Warren E., University of Wis 
consin, Madison, Wis. 

Henke, Harley R., University of Wis- 
consin, Madison, Wis 

Holeombe, Richard C., University of 
Wisconsin, Madison, Wis. 

Yehl, Eugene J., University of Wiseon 
sin, Madison, Wis 


MonTreat. Seetion 


We melee 
Keenan, A. E.. Canadian General 
Eleetrie Co., Ltd., Quebee City, Que., 
Canada 
Payson, H 
trie 


K., Canadian General Elee- 
Litd., Quebee, 
Sarault, G. E., Tasse, Sarault et 
Quebee, Que., 
Members 

Germain, L. DG 


Canada. 
Asso 
Canada, 


Products, 


Montreal, Que., Canada 
Labbe, 
& Power Co. 


Canada 


Viateur, The Shawinigan Water 
Victoriaville, (Jue., 
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Shawinigan Water 
Three Rivers, Que., 


Lafontaine, Jean, 
& Power Co., 
Canada. 

A.. The Shawinigan Wa- 

Montreal, Que., 


Lemieux, J. 
ter & Power Co., 
Canada 


CHAPTER 
Vember: 
Beazley, W. P., Northern Eleetrie Co., 
Ltd., Halifax, N. S., Canada. 


issociate Members: 


Hains, Alfred William, Hains’ Elee- 
trie Service, Sackville, N. B., Can- 
ada 

MacElmon, E. L., Board of School 


Trustees, St. John, N. B., Canada. 
McElman, W. F., Franke-Levasseur & 
Co., Ltd., Montreal, Que., Canada. 
White, John J., Century Electrie Co., 

Sussex, N. B., Canada. 


New ENGLAND Seetion 


issociate Members: 

Parsons, K. L., Prot., University of 
Maine, Orono, Me. 

Waddell, John G., Electric Institute of 
Boston, Ine., Boston, Mass. 


New CHAPTER 


Member: 

Des Angles, John P.. James M. Todd 
& Associates, New Orleans, La. 

Member: 

Cox, Charles W., State Eeetrie Ine., 
Baton Rouge, La. 


New York Section 


Members: 

Anderson, Herbert A.. Duro Test 
Corp., North Bergen, N. J. 

Gishlick, Herbert E., The Austin Co., 
New York, N. Y. 

Rae, G., Holophane Company, 
Ine 9 New York, N. = 

Associate Members: 

Blitzer, William F., 
Jersey City, N. J. 

Calamia, Thomas L., Kelvin Lighting 
Corp., New York, N. Y. 

Ferguson, John A., New York State 
Public Service Commission, Albany, 
N. ¥ 

Hoyt, George D., Parsons, Brincker- 
hoff, Hall & MacDonald, Ine., New 
York, N. Y. 

Jatz, David., General Lighting Prod- 
ucts Co., Newark, N. J. 

Kupeez, Ludwig, United Cold Cathode 
Light Corp., East Rockaway, 

Markush, E. U., 138 Lexington Ave., 
New York, N. Y. 

Meyers, Melvin B., Walker 

Spiegel, George, Publie Service Elee- 
trie & Gas Co... Newark, N. Jd. 


Corona Corp., 


Eleetrie 
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Storm, John E., Parsons, Brinckerhoff, 
Hall & MacDonald, Ince., New York, 
XN. ¥. 

Student Member: 

Hanis, Leopold M., Rutgers University, 
New Brunswick, N. J. 


NorTHERN CALIFORNIA SECTION 


Members: 

Ashton, William J., Columbia Electric 
& Mfg. Co., San Franeiseo, Calif. 
Curtis, Clyde, Aeme Fluorescent Sales 

Co., Oakland, Calif. 
Denke, Robert, 1517 
Francisco, Calif. 
Kommers, T. A., Fluorescent Fixtures 
of California, San Francisco, Calif. 
Neikirk, W. Thom, Line Material Co., 

San Francisco, Calif. 
Wirth, Lucile Purdue, City of Hay- 
ward, Hayward, Calif. 


Hyde St., San 


Student Members: 

Ahblborn, University of 
fornia, Berkeley, Calif. 

Isenberg, Ernest S., Stanford Univer- 
sity, Palo Alto, Calif. 


Gale, Cali- 


Seerion 

Member: 
Voelker, Jack, Pittsburgh 

Co., Cincinnati, Ohio. 
Member: 
Stallard, Joseph C., General Electric 

Supply Corp., Lexington, Ky. 
Student 
Gaible, Jene C., University of Cinein- 

nati, Cinemnati, Ohio. 


Reflector 


Associate 


Member: 


OREGON 


Associate Member: 
Whitney, J. Francis, Eugene Water & 
Electric Board, Eugene, Ore. 


OrTawa CHAPTER 


Member: 

Shibley, Lawrence H., Dept. of Trans- 
port, Civil Aviation Branch, Ottawa, 
Ont., Canada. 


Associate 


PHILADELPHIA S#cCTION 


Associate Member: 
Richardson, Stanton C., MeHugh Elee- 
trie Co., Wilmington, Del. 


PITTSBURGH 
Member: 
Wiesmann, Edward T., 602 Wabash 
Bldg.. Pittsburgh, Pa. 
Associate Member: 
Gerome, Henry M., West Penn Power 
Co., Charleroi, Pa. 
PucetT Sounp 
Vembers: 
Huber, Henry R., Benjamin Electric 
Mfg. Co., Seattle, Wash. 
Schever, C. A.. Puget Sound Power 
& Light Co., Seattle, Wash. 
Continued on page 21K 
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FEATURING THE ADVERTISEMENTS OF COMPANIES WHOSE 
LIGHTING EQUIPMENT WAS INCORPORATED AWARD- 
WINNING INSTALLATIONS WHICH WERE PLACED IN 


NATIONWIDE COMPETITION AT THE 
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4 otner Merit Awards Nos, 


CATALOG No. 7502-CLH 


Curtis design and engineering again reveals the 


t @ Ease of Maintenance @ Individual Mount. 
ing or Continuous Limes ... truly a modern 
luminaire with a bright wide-awake appearance 
that provides “Lighting Designed for Selling.” 


ERTICAL 
LLUMINATION 


URTIS LIGHTING, INC. 


* 6135 WEST 65th STREET, CHICAGO 38, ILLINOIS 
CHICAGO ..TORONTO..NEW YORK 
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THE CURTIS 
* 
r mark of a winner for future competities with # 
new ‘“STORE-LITER: lew 75-watt, T-12, 96- 
4 inch Fluoresctnt fps @ Instant Starting 4 
. = More Lumens Per Foot of Lamp @ 96-inches of | 
4 Uninferrypted Light @ High Vertical Mlumina- 
. tion/ @ Plastic Side Panels @ Low Installation 


2 Examples of Prize Winning 


Planned Lighting Installations 


Third International Lighting Exposition 
MERIT AWARDS 


for Excellence In Planned Lighting 


1. Benjamin “Shield-Flo” “Grid System” 
Fluorescent Lighting ina Chicago Area 
Metal! Fabricating Shop, 70 ft-c at 30° 


from floor by R. G. Geyer and W. F. 
Carson, Public Service Co., Maywood, 
Ilinots. 

2. Benjamin “Twin-Flo™ 
Lighting at Bemis Bros., Omaha, 45 
ft-c av. intensity, by John Sinovich, 
Evans Electrical Constr. Co., Omaha 


Fluorescent 


3. Benjamin Floodlights & Pit Lights at 

Lever Bros. New Office Bidg., am- 

Mass, 70 Footlamberts by 

Dempsey, Geo. H. Wahn Co., 
Boston, Mass 

5. 6, 7. 8, Benjamin 


4. at a mens’ clothing store, Winston- 
Salem, votlamberts per sq. in., 
Ceiling: 67; Walls: 3.17; Floors: 4.09; 
by Edgar A. Fargis, Noland Co., Inc., 
Winston-Salem, N.¢ 


eoples City Bank, McKeesport, 
it-c at 4” above floor: Banking 
a 45; Tellers 60; by Hugh S. James 
John B. Martin, Duquesne Light 
Co., Pittsburgh, Pa 


Sty-Glo” Lighting 


6. at Mueller Harkins Automotive Sales, 
T 


ma, Wash. 76 tt-c at 30° above 
by R. H. Fewell, Westinghor 

Elect. Supply Co. and B. I 
Wire Electric Co., Tacoma, W 

7. at Central Trust Co., Rochester 
York, a Gold Seal Merit Award t 
Bruce Thompson, General 
Supply Corporation, A. G. Alexa 
New York City, Consulting Architect, 
T. H. Greene Ele ( iF ester, 
Electrical C« actor. Average Foot- 
candles in Public Area 90 Footcandles! 


8. at Thompson Store for Men, Downers 
Grove, IL av. ft-c 66 by Donnie 
Downers Grove Elect. Co 
and Paul Fisher, Western United Gas 
x lect. Co 
Send for Bulletin ADSS79 — Contains o 
Representative List of Glo 
nstallotions arranged by Stotes and Cites 
BENJAMIN ELECTRIC MFG CO. Dept |, Des Plaines, tt 


the efficiency of the light reflecting 
areas after years of service. 


Every winner is to be congratulated on 
his demonstration of skill in the ap- 


plication of the principles of advanced Se in thes al hich wi SS 

. good will long after original costs are 4 
As every lighting man knows, however, forgotten. These are the values which a 


tens of thousands of lighting men assure 

to their customers by the specification 

of Benjamin Lighting Equipment. 

BENJAMIN ELECTRIC MFG. CO. 
Dept. |, Des Plaines, Iilinois 


there are unseen values in every light- 
ing installation which cannot be meas- 
ured in a competition. These values 
have to do with the sustained efficiency 
of the units, the ease of maintenance, 
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AND THANKS FOR USING 


EUGENE M. FAHEY J. A. HEFFERNAN 
Public Service Elec. & Gas Co. 
Nework, N. J. 


preciiou ro FIXTURES TO WIN YOUR LIGHTING AWARDS! 


MERIT AWARDS 


WILLIAM G. HOCK, JR. * RAYMOND B. McFARLAND * WILLIAM W. HUNTLEY 
Philadelphia Electric Co. Central Maine Power Co. Miss. Power & Light Co. 
Philadelphio, Pa. Lewiston, Me. Jackson, Miss. 


EARL A. COOK F. MURPHY GERALD V. KEELEY 
The Union Light, Heot & Power Co. Duquesne Light Co. Central Public Service Co. 


Pittsburgh, Po. 
Covington, K gh, 
with Horry Prothero, Elec. Cont. 
ALEX MORRISON Beever, Pe. with Norbert Moos, Elec. Cont. 


Dayton Power & Light Co. * CT TROYES FRED B. AUSDENMOORE 
Dayton, O. H. L. SAVACOOL Cincinnati Gas & Elec. Co. 
GEORGE W. SHIELDS Northern Penna. Power Co. with B. Pepinsky, Arch. 
Public Service Elec. & Gos Co. Towanda, Pa. Cincinnati, O. 

Patterson, N. J. *® RAYMOND L. JOHNSON, JR. SEB C. RENTZ 

BYRON B. BROWN Public Service Ges. & Ges Co. Cincinnati Gos & Elec. Co. 
Cincinnati Gos & Elec. Co. with H. Neil Jackson, Arch. 
Cincinnoti, O. * JAMES C. BINGHAM Cincinnati, O. 


Cincinnoti Gas & Elec. Co. 
ROBERT W. BROWN & with Wm. P. Foster, Arch. RICHARD KUENZEL 


Cincinnati Gas & Elec. Co. Cincinnati, O. Cincinnati Gas & Elec. Co. 
with G. Godley, Arch. 


* 
ta a. Cincinnati, O. 


Cincinnati, O. 


Ohio Public Service Co. 
Mansfield, O. 


The prize-winning installations these men created with GUTH 
fixtures are eloquent proof that close teamwork between manufacturer 
and designer assures top-quality Planned Lighting. 


ag Whoever or wherever you are, you'll get better results when you join hands with 


YOUR TEAMMATE IN precision-planned LIGHTING 


LIGHTING 


THE EDWIN F. GUTH COMPANY / ST. LOUIS 3, MISSOURI 


Lighting Svnce 1qo2 
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Averoge — 551 44 
foot lamberts. 


For 2-40 watt or 2-112 stim 

Substantia!. one-piecg shields? 
Kagel from either side grremovebie? 
indirect and direst lighting? 


. 


| 


reat, 


No. 5050 
For 2 — 40 wott fluorescent lamps 
No. $L-5050 


For 2 — 112 slimline lomps 


WRITE FOR DETAILED LITERATURE 


JUNE 1949 


LOW SURFACE BRIGHTNESS? 

WITH NEW — 

GARDEN CITY PLATING & MANUFAGTRRING COMPANY = 


Model No. 3020—4-Lamp 
SLIMLINE with Louver 


we 


Lunches or Lingerie.. 


“SLIMLINE” 
Lights 


Rien: across the country, businesses of every 
kind are turning to MITCHELL “Slimline” to 
get the “selling” light they need. It’s uncanny 
how one installation sells another—in whole 
comruunities the commercial lighting swing is 
to MITCHELL “Slimline”. 


ill, Huntington, 


Jim's GF del 
MITCHELL Mo 


Cus’ 
ployees cpplaud the lighting. 
em 


Progressive businessmen prefer this hand- 
some, smooth, powerful lighting that creates a 
traffic-building sales-inviting atmosphere. 
They like the way MITCHELL “Slimline” puts 
appeal into merchandise, makes it more de- 
sirable and easier to sell—the way it produces 
measurable increases in sales and profits. 


This user acceptance builds volume business 
for the wholesaler. MITCHELL “Slimline” in- 
stallations are easy, smooth jobs for the con- 

& Trust Co., Pitts- tractor—time-saving profitable business. And 
See erage of 52 tee? utility men can recommend this superior light- 


. 
ing with confidence. 
4 
in dele. 30218 Bess Whether it's automobiles or lilacs— 


9 
of MITCHELL 30208 (4- 
{2-Light) and Model MITCHELL “Slimline” lights and se//s them all! 


Write for complete descriptive 
literature covering MITCHELL 
Slimline fixtures. Ask for Bulle- 
tin No. 322 describing 4-Lamp 
units; Bulletin No. 339 describ- 
ing 2-Lamp units; Bulletin No. 
334 describing spotlight units. 
for use with Slimline fixtures. 


Brookline 


, Pennsy!- 
Dan's Dollar Store, Donora 


f 
Mitchell Manufacturing Company§ 
“i 2525 Clybourn Avenue « Chicago 18, Illinois 
in Canada: Mitchell Manufacturing Company, Ltd., Terente, Canada 


First Choice in Lighting 


line units, ive accent lighting. 


lites for effecti 
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ALZAK 
GLASS SURFACED 
ALUMINUM 
REFLECTORS 


Hinged Doors 
Frames die-cast 
Non-ferrous fronts 
KIRLIN- = Neat, nothing hanging 
Wide light spread 
KIRLIN No. 1207 — 
100 W., or No. 1208 Unit packing 
| 
L. and |. B.E. W. labels 
im Easily installed 
Light properly controlled 
Easily maintained 


Put the KIRLIN line to 
work—it will do the fin- 
est kind of sales and 
profit job for you. Here 
is a_ recessed lighting 
line that was designed for 
modern American homes 
and business buildings. It 
gives your customers every 
benefit in lighting, in ap- 
pearance, and in long-time 
economy. 


| 


“No. 
flush recessed exit. 
No-Guard type has 


Your immediate good busi- 
ness move would be that 
of investigation. See why 
the KIRLIN line is the 
best buy for your custom- 
ers — why it is the full 
and complete answer to 
today’s lighting require- 
ments. 
Write for catalog. 
Only thru wholesalers. 


3435: EAST JEFFERSON AVE. 
cor Detroit 7, Michigan 
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PITTSBURGH PERMAFLECTOR LIGHTING / EQUIPMENT....... 
7Z 
discriminating uses selected Pitsbugh 
Gold Seal and Merit Awards than that equip» 
“ment of any manufacturer. 
3rd International Lighting Exposition for out» 
‘is preferred by men who know light; 
Department will gladly assist you. — 
for SH. DEROY, Jewelers ‘ ~*~ 
} REFLECT 
TTSBURGH PERMAFLECTOR LIGHTING EQUIPMENT IS DISTRIBUTED BY BETTER 


ARCHITECTURAL TROFFERS 


YOU WHY 


LIGHTING DIVISION, CHELSEA 50 


THAT TELLS 
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you can SURE... ie iS 


Westinghouse 


Westinghouse OV-20 installation ia 
the enech yard at the 
Cincinasti Usion On 


After the day’s run, grimy passenger cars are 
cleaned and serviced faster, more efficiently 
under OV-20 street lighting units. These 
flexible luminaires direct the light from high 
angles to the narrow corridors between the 
cars. Compared to conventional floodlighting 
installations OV-20's were found to do a 
better lighting job and, in addition, prove 
less costly to install and maintain. 


OV-20 SIMPLIFIES CAR SERVICING AT CINCINNATI UNION TERMINAL 


Look to the Westinghouse OV-20 to solve 
your specialized lighting problems. Either 
mercury or incandescent sources may be used. 

For further information, call your local 
Westinghouse distributor or write for Book- 


let B-3876, Box 868, Pittsburgh, Penna. 
J-04268 


Westinghouse 
PLANNED 


LIGHTING 
PAY S: 
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Why | always use 


CERTIFIED BALLASTS 


in fixtures | make! 


@ As a fixture manufacturer, I must have assurance that my complete fixture 
will be dependable and trouble-free in operation. I can’t afford to offer 


a fixture that doesn’t protect wholesalers and contractors and assure 
greatest satisfaction to the user. 


My reputation ... my business future depend on the performance of the 
fixtures I make. That’s why I always use Certified Ballasts. 


Certified Ballasts assure— 


@ Full lamp life ® Quiet operation 
@ Rated light output ® Reliable performance 


Certified Ballasts are made to rigid specifications—then tested 
and checked by impartial Electrical Testing Laboratories, Inc. 
y That's why I have confidence in Certified Ballasts. You will, too. 


“ERTIFIED BALLAST MANUFACTURERS 


Makers of Certified Ballasts for Fluorescent Lighting 


CERTIFIED 


2116 KEITH BLDG., CLEVELAND 15, OHIO 
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Buyer's Room, Textron, Inc., New York, N. Y. 


Bright new design ideas with G-E lamps 


Every General Electric lamp in the new buyers’ room 
at Textron, Inc. does double duty—as decorative and 
utility lighting. 

For general lighting, General Electric fluorescent 
and projector lamps add a modern touch, give plenty 
of light for comfortable seeing. The stage and displays 
are highlighted by General Electric projector and 


Display is lighted by 


reflector lamps in distinctive fixtures to focus attention 
and show off fabrics at their best. 


Textron can be sure of getting its money's worth 
in light from General Electric lamps. Their quality 
is assured by more than 480 tests and inspections. 
And they are constantly being improved to STAY 
BRIGHTER LONGER, 


Floating” fixture has 


G-E 40-watt fluorescent 
lamps recessed in ver- 
tical, tapered post. Three 
projector lamps on post 
provide accent lighting 
on model. 


G-E 40-watt fluorescents 
on top to brighten ceil- 
ing. Adjustable projec- 
tor lamps in bottom 
bring accent lighting 
close to display. 


Choose the best for your design from the most complete lamp line 


GENERAL ELECTRIC 


ILLUMINATING ENGINEERING 


Concealed in circular 
coves above pillars, 
G-E 15-watt fluorescent 
lamps in an overlapping 
pattern give unique 
decorative effect 
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Another St 


FIRST successfully-engineered, fully-proven, Slimline-tube 
lighting fixture. 


...and TOPS again! 

MERIT AWARD WITH DISTINCTION. LL.E. 
LEADER entry 330—H. E. Carney, Toledo- 
Edison Co., Toledo, Ohio. C. Hoke, Architect 
(see photo above) . . . Also LLE. MERIT 
AWARDS for LEADER entries 163, 381, 405, 
294, 324. 
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FIRST on the drafting board; first into production; 
first into the testing laboratory; and first on the market! 


FIRST in a beautiful fixture ensemble of gleaming 
8 metal and plastic. First to achieve this practical result: 
Maximum diffusion of horizontally-directed light; 
muffled glare with a minimum of light interference. 


NEW HORIZON, Model NHC-480 (as illustrated above) 
has drawn aluminum end-caps. Newly-designed, destaticized 
moulded-PLASTIC lightweight louvers (will not warp or dis- 
color). Fully guaranteed. New-style tubular-PLASTIC translucent 
side panels . . . Slimline (instant-start) tubes designed for four 
eight-foot tubes; F96-T-8. Also for two cight-foot tubes; NHC-280. 


EADER ELECTRIC COMPAN: 


NORTH KEDZIG AVR. CHICAGO 
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AT KOPP GLASS... manufacturing 


To provide the beam contRl, color 
transmission, resistance to Ngrvice 
conditions, dimensional accurac¥yand 
other characteristics your lenses Md 
roundels must have, KOPP GLAS 
offers a completely integrated engi- 
neering and manufacturing organiza- 
tion. Everything we make is special 
made to meet a customer’s specific 
needs. 

We will be glad to send you a booklet 
that describes our facilities and shows 
how we are organized to efficiently 
serve you. 


To assure top quality glass specify KOPP! 


procedure 
is geared 
to meet your 
SPECIALIZED 


needs 


(Top) Checking a lens mould with precisely-cut template, 
before releasing for production. (Above) Preliminary inspec- 
tion of a newly pressed lens. (Below) Color and light trans- 
mission of regular production are checked with modern 
aboratory-type equipment 


KOPP GLASS, INC. @ SwiSsvVALe, Pa. 
Giass 
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Sleek, graceful lines of these Lincoln cars are emphasized Every one of the many Litecontrol fixtures are good to look at — 
by the longitudinal reflections from Li I fixtures graceful and glare-free. Yet they are capable of putting plenty of 
that poralilel all display windows. For extra accent, lighting punch on working or selling areas. Extra sturdy in con- 
strategically placed lens boxes add sparkle and life to struction — easy to install — Litecontrol fixtures are also built for 
the Gitings. faster cleaning and easier servicing. 

Engineer Lepion . Contractor: Coghiin Litecontrol engineers are specialists in building sales through 


Bectric Company . Lighting Equipment: Litecontrol No. 9134 : 
recessed lens fixture with 3 lomps and supplementary 250 watt better lighting. And they'll be glad to help you with advice — or 


eccont lights . Lamps: 40 watt, 3500 degree, white, fivorescenti by furnishing complete lighting layouts. With their technical 


incand mt. Watt er fixture: | 50-fluorescent, 
7400 . Wel per Square assistance you can help your customers sell more goods — help 


Foot: 5.4 . Footcandies: 80 Initially. yourself sell better lighting to more customers. 


.-. with LITECONTROL FIXTURE NO. 9134 


Selected for this automobile showroom was a Litecontrol 
flush, troffer-type unit using Holophane Controlescent 
curved lenses. Its optical engineering gives excellent light 
distribution and salons contrast between fixture and ceil- 
ing. Smooth graceful lines and shallow recess depth blend 
pleasingly into any modern architectural design. 


Cat. HOUSING 
me | | ‘Ste | 
LITECONTROL 

End Cap — No. 9100-3. Suspension Strap — No. 9100-6 Lv 
LITECONTROL CORPORATION Sat 
PLEASANT STREET, Ts KEEP UPKEEP DOWN 
CESIGNERS, ENGINEERS ANS MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY T TEO WHOLESALERS - 
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you’re buying 


You're on the right track to better lighting when you see this tag 
on a fluorescent fixture. It means the manufacturer has made use 
of the industry's finest ballast to assure you of rated lamp life 
and light output . . . with quiet operation and a minimum of 
maintenance. 

General Electric ballasts are designed, built and tested to get 
the most out of all standard fluorescent lamps. So for quality 
and economy in fluorescent lighting, insist on this tag when 
you're making a purchase—and get the most for your money. 


Apparatus Dept., General Electric Co., Schenectady 5, N. Y. 


FLUORESCENT LAMPS, incandescent lamps, 
do not draw current directly from the lighting cir- 
cuit. Instead they draw their current through a 
special transformer or ballast mounted in the 
fluorescent fixture. 

With fluorescent lighting, therefore, the amount 
of the light you get from the lamp, the life of the 
lamp, and to some extent the life and efficiency 
of the fixture itself, depend in lorge measure on 
the characteristics of the ballast. Good ballasts 
mean better lighting 


GENERAL ELECTRIC 


ILLUMINATING ENGINEERING 
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(Continued from page 373) 


TEXTILE LIGHTING 


pared under similar working condi- 
tions sinee such tests require eonsid- 
erable time. Obviously, unless exactly 
the same materials and operations are 
involved, direct comparison of light- 
ing systems cannot be made. 

(b) During the period from 1941 
to 1948 oceasional tests of this na- 
ture were conducted in the mills of a 
large textile organization. In each 
test all labor, machines, materials, and 
processes were unchanged; the light- 
ing was the only variable. The data 
presented in Table IT show the effect 
of various lighting installations on pro- 
duction efficiency and spoilage for 
spinning and weaving. 


6. References 


1. **Report on Lighting in the Textile 
Industry Grey Goods and Denim,*’ 
Transactions 1.E.8., Vol. XXXII, No. 
3, p. 247 (Mareh, 1937). 

** Lighting for Silk and Rayon Throw 
ing and Wide Goods Weaving,’’ 
Transactions 1.E.S., Vol. XXXIIT, No. 


NEW MEMBERS 
(Continued from page 386) 

Associate Members: 

Evans, Robert A., General Electric 
Supply Corp., Seattle, Wash. 

Hooey, M. J., Seattle Lighting Fixture 
Co., Seattle, Wash. 

Penning, J. R., Smitheraft Lighting 
Division, Seattle, Wash. 

Theisner, William G., Fluorescent Fix- 
tures of California, Seattle, Wash. 


RocHesTER CHAPTER 

Associate Member: 

Shaprow, Harry H., Royalite Electric 
Supply Corp., Rochester, N. Y. 

Rocky MounTAIN CHAPTER 

Associate Members: 

Janza, Frank J., Denver University, 
Denver, Colo. 

Watters, William L., Denver Publie 
Schools, 414 14th St., Denver, Colo. 
SouTHERN CALIFORNIA SECTION 


Member: 


1, p. 17 (January, 1938). 
Holdsworth, T. 


Jackson, J. 


Figure 17. The finished cloth is in- 
spected on perch boards. Supplementary 
lighting units containing ten 40-watt 
daylight fluorescent lamps in specular 
reflectors provide the 300 to 400 foot- 
candles required for this seeing task. 24, 1944), 


Transactions 


Dunean, A 


USE ORIGINAL SOLID CORRUGATED 
GLASS 


To see or not to see is a question of paramount importance. 
Be positive about seeing anywhere in your office or shop by 
using Corrugated Glass to get good light and plenty of it. 


Manufactured by 


Pennsylvania Wire Glass Company 


1612 MARKET STREET PHILA. 3, PA. 


(., Howell, J. W., and 
**Lighting in the 
Worsted Industry,’’ 
(London), Vol. 
VII, No. & (September, 1942). 
‘*Lighting in the 
Building and En 
p. 33 (October 


Woolen and 


Textile Industry,*’ 
gineering (Australia 


Call, Earle C., Ralph M. Parsons Co., 
Los Angeles, Calif. 

Associate Members: 

Phillips, Eugene, Lighting, Ine., Los 
Angeles, Calif. 

Phillips, James E., Jimmy Phillips 
Sales Ageney, Los Angeles, Calif. 

(Continued on page 23A) 


Up to the minute in Lighting Practice? 


I. E. S. LIGHTING DATA SHEETS 
SERIES XIV 


are the last word in lighting applications! 


Subscriptions are now being taken for the complete Series 
XIV, 24 sheets in all; the first seven ready for immediate mail- 
ing. Subscription $1.25 singly—special binder $1.50. Order 
now direct or use easy-ordering form from May issue. 


ILLUMINATING ENGINEERING SOCIETY 
51 MADISON AVENUE NEW YORK 10, N. Y. 
(See future issues for complete list of |.£.S. publications) 


A WORD WHICH MEANS MANY, 


AND MANY ARE THE ADVANTAGES 
WHEN MULTI INDUSTRIAL LIGHTING 
FIXTURES ARE SPECIFIED. 


RLM REFLECTORS 
VAPOR PROOFS 
FLOODLIGHTS 
FLUORESCENTS 
GYMNASIUM FIXTURES 


YOU CAN DEPEND ON MULTI For 
@ QUALITY OF MATERIAL AND WORKMANSHIP 
@ PRACTICALLY ENGINEERED DESIGNS 
© A SIZE AND TYPE OF FIXTURE TO MEET THE 
REQUIREMENTS OF ALL INSTALLATIONS 


* DISTRIBUTED THROUGH LEADING WHOLESALERS * 


MULTI ELECTRICAL MFG. CO. 
4223-43 WEST LAKE ST. CHICAGO 24 


JUNE 1949 


bs 
| ACCENTUATE THE POSITIVE | rs ‘ 
‘ 
| 
| 
| 
| 
Are YOU ore 
| 


INDEX TO ADVERTISERS 
June, 1949 


Hang fluorescent fixtures 


True Fixture Alignment — the Unistrut Acme Electric Corp. 23A 
Channel is perfectly rigid and straight | Benjamin Electric Mfg. Co. 7A 
— doesn't warp, bend, or get out of line. 


Fewer Hanger Rods with Unistrut — 


they can be spaced much farther apart | Curtis Lighting Inc. 6A 
than by any other method, resulting in Day-Brite Lighting 1A 
23A 


better appearance and lower costs. 


Dearborn Glass Company 


Complete Flexibility — hangers may be 
installed at amy point along Unistrut Garden City Pitg. & Mfg. Co. 9A 
continuous slot channel. 


General Electric Co., Apparatus 20A 


General Electric Lamp 


Graybar Electric Co. Inc. 


Edwin F. Guth Co. 


Kirlin Company 
; Kopp Glass Inc. 18A 
4 Leader Electric Mfg. Co. 17A 
“+4 Litecontrol Corp. 19A 


. 


Detroit Edison 
Photo 


Mitchell Mfg. Co. 10A 


Mobeco, Inc. 22A 
Multi Electrical Mfg. Co. 21A 


Pa. Wire Glass Co. 21A 


Above: Typical Unistrut in 
stallation supporting heavy, 
double 100-watt industrial 
type fluorescent fixtures. In 
this case Unistrut serves a 
dual purpose. It forms the 
ngid channel to which fix- 
tures are attached, and is also 
installed in the ceiling to sus- 
pend the hanger rods which 
support the fixture assembly 
Note also that Unuistrut has 
been used in the above ma 
chive shop to build tables and 
benches, and to support tools 
and motors 


Pittsburgh Reflector Co. 12A 


R.L.M. Standards Institute 
Inside Back Cover 


Smithcraft Lighting Div. 13A 


Sylvania Electric Products Inc. 
Back Cover 


Unistrut Products Co. 22A 


F. W. Wakefield Brass Co. 
Inside Front Cover 


Westinghouse Electric Corp., Lamps 24A 


Westinghouse Electric Corp., 
with UNISTRUT 


You too can utilize Unistrut’s “Strength Completely adjustable and reusable, Uni- 
without Bulk” for your fluorescent fixture — strut is steel channel with a continuous 
installations. Unistrut can also be used to —s slot. You simply insert the Unistrut 
build supports for cable, conduit, pipe spring nut at the approximate point ATTENTION! 
and electrical equipment of all kinds—all where attachment of another framing Manufacturers’ representatives 
types of shelving, framing, mounts, racks, member is desired, slide to exact position are wanted to sell efficient 
tables and benches—and many other struc- and bolt to Unistrut fitting. No drilling FLOLITE COLD CATHODE 
tures, with only a hacksaw and a wrench or welding required FLUORESCENT LAMPS and 
Write for Bulletin FLOLITE REFLECTOR UNITS | 
to custom fixture manufactur- 
ers. Protected territory. Write 


Potent Numbers 
2327587 2329815 2345650 
2363382 2380379 240563) 


us today for full particulars. 
MOBECO, INC. 


Watertown 72, 
Boston, Massachusetts 


Representatives in Principal Cites 


Insert Nut into Channel Locate Fitting and Nut Tighten Bolt — that's aff 


UNISTRUT PRODUCTS COMPANY 


1013 W. WASHINGTON BLVD., CHICAGO 7, ILL. 
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(Continued from page 21A) 
Sovrn Texas CHAPTER 


Member: 

Snodgrass, R. L., Gulf Coast Electric 
Supply Co., Ine., Houston, Texas. 

Associate Member: 

Bell, John O., Jr., Appleton Electric 
Co., Houston, Texas. 


SovuTHWESTERN Secrion 


Member: 

Reed, N. O., Dallas Power & Light Co., 
Dallas, Texas. 

Associate Members: 

Roach, Leland W., Electrical Supply 
Corp., Dallas, Texas. 

Smith, Robert G., General Electrie Co., 
Tulsa, Okla. 

Student Member: 

Schmaling, George P., Southern Meth- 
odist University, Dallas, Texas. 


TENNESSEE VALLey CHAPTER 


Associate Members: 

Appleton, William F., Edwin A. 
Keeble, State Bldg., Nashville, Tenn. 

Butts, John Taylor, Electric Plant 
Board of the City of Franklin, 
Franklin, Ky. 

Gregory, Ferrell D., Braid Electric 
Co., Nashville, Tenn. 

Harris, Beula H., Tennessee Valley 
Authority, Knoxville, Tenn. 


BIGGEST 
OLLAR VALUE 


Jordon, A. B., 1533 Ocoee St., N. W., 
Cleveland, Tenn. 


Toronto SEcTION 


Member: 

MacLeod, M. K., City of Winnipeg 
Hydro Electric System, Winnipeg, 
Man., Canada. 

Wilson, E. F., Northern Electrie Co., 
Ltd., Winnipeg, Man., Canada. 

Associate Members: 

Callis, D. A., Amalgamated Electric 
Corp., Ltd., Winnipeg, Man., Can- 
ada. 

Isaacs, H., L & S Electric Mfg., Ltd., 
Winnipeg, Man., Canada. 

Kummen, H. T., Kummen-Shipman 
Electric Ltd., Winnipeg, Man., Can- 
ada. 

Senez, James R., Lighting Materials, 
Ltd., Winnipeg, Man., Canada. 

Verney, H. B., Amalgamated Electric 
Corp., Winnipeg, Man., Canada. 

Twin Crry Section 

Member: 

Lang, James A., Scott Whitnoh, Lang 
& Associates, Minneapolis, 
Minn. 

Associate Members: 

Anderson, Albin C., A & A Electric 
Co., Minneapolis, Minn. 

Anderson, Leonard, 318 9th Ave., S., 
South St. Paul, Minn. 


Cox, Robert G., Midwest Electric Co., 
Minneapolis, Minn. 

Fangel, B. F., Eureka Electric Co., 
Ine., St. Paul, Minn. 

Lehn, E. A., Electrie Appliance Sales, 
Anoka, Minn. 

Natalie, Alfonse, General Electrie Sup- 
ply Corp., St. Paul, Minn. 

Nelson, Rolf W., O. N. Newstrom Co., 
Minneapois, Minn. 

Simeoe, James C., Jr., Food Service 
Equipment Engineering, St. Paul, 
Minn. 

Raymond, Charles, Northwestern Na- 
tional Bank, Minneapolis, Minn. 
Rehwaldt, K. P., General Electric Sup- 

ply Corp., St. Paul, Minn. 


PIXTURE DESIGNER 


A prominent manufacturer has an opportunity 
for a young Equipment Designer with qualities 
of me hanical ingenuity and inventiveness. Da 
ties are mechanical design as related to the con 
struction and fun tion of fluorescent lighting 


experience on the design and/o development 
of sheet metal products and knowledge of 
sheet metal fabvication methods, Derefties ex 
peience necessary. Address Box 105—Publi- 
cations Office ilLuminating Hngineering, 51 
Madison Ave, New York 10, N. ¥ 


MFGR'S REPRESENTATIVE 
AVAILABLE 


Manufacturer's Representative available for 
ter itory east of Harrisburg, Pa. Excellent 
contacts; twenty years in lighting industry as 
well-known fixture manufactuver, Address 
Box 107, Publications Office, Muminating En 
gineering Society, 51 Madison Ave., New York 
10, N 


1), FLUORESCENT 
LIGHTING 


Measure the valve of an Acme Electric ballast by its performance 
results. More light from the fluorescent lamps because Acme Electric 
ballasts deliver their full rated watt output. Longer lamp life, no 
end blackening. No strobe effect. Noiseless, trouble free operation. 
Standardize on Acme Electric ballasts to maintain the highest level 
of performance in your fluorescent fixtures. Bulletin Fl 167 tells why. 


ACME ELECTRIC CORPORATION 
296 WATER ST. CUBA, N. Y. 
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GLASS FOR FLUORESCENT LIGHTING 


In glass processing like everything else, experience, “know how," good 
deliveries, and modern production equip is imp These 
factors are yours at Dearborn. 


Flat glass or bent, plain or figured—<coated in white ceramic. Glass 
circles are also bent to convex shapes im any size up to 22” in diameter, 
clear, figured o- in ceramic colors. 

Our modern equipment controls the application of the ceramic coat 
ing so carefully that the desired density, light transmission and uni 
formity is assured. 

We welcome glass processing problems. Submit blueprints or sam- 
ples for our recommenda‘ion and quotation. 


“If it starts with flat glass — we make it” 


2400-44 W. 2Ist STREET CHICAGO 8, ILLINOIS 
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New Lamp 
From Lighting Circuit; 
Uses Simple, Inexpensive 

© as Ballast 


Uses Krypton starting ges 
Permits the Use of simple, lig 
nomical fixty 


res, of the ty 
tities for the 20-watt lamp. 


Provides more lumen output per dollar of fixture cost. 
/ The cost of the ballast for the 25 
mk 


<>-watt lamp is only slightly 
re than that for the 20-wate lamp. 


Will be available in all colors. 
Has wide range Pplications — ¢,, home, 
Store, or factory. The low fi 


rst cost of fixty 
lamp a Popular one for ; 


Westinghouse Lamp District Offices ; 

10 High BOSTON, 

Industrial Blvd. CHAMBLEE, 


lamp or its operation on either AC 
or DL, write Lamp Division, Westinghouse Electric © 
19 Wood St., PITTS. vom 
ILADELPUTA,4 
CISCO, North Te 


You can be sure...if its 
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Whenever your LIGHTING PLAN calls for one or 

more of these eleven popularly employed lighting Shataray 

units, RLM labeled equipment insures you of LABORATOR 

units made to conform to important standards 

relating to lighting equipment efficiency, ease 

of maintenance and long life. They cover... 

(1) Materials (2) Reflection Factor (3) Construction 

(4) Photometric Performance (5) Accepted Criteria 

(6) Auxiliary Control Equipment Standards (7) Con- 
formance to National Electrical Code. Poe 
No lighting unit can bear this RLM LABEL unless contin- 

uous compliance to RLM specifications has been deter- 

mined by the Electrical Testing Laboratories. For a 

COMPLIMENTARY COPY of COMPLETE RLM SPECIFICATIONS 

for ELEVEN INDUSTRIAL LIGHTING UNITS, write any of 

the manufacturers listed below or address your request 

to RLM STANDARDS INSTITUTE, Suite 823, 326 W. 


Madison Street, Chicago 6, IIl. 


Spec. Me. 2 

Spec. Ne. 18 
Bow! Dittvser 


Benjemin Electric Mfg. Co. 

Bright Light Reflector Ce. 

Day Brite Lighting, Inc. 

Jones Metal Products Co. (Abolite) 
The Miller Compeny 

Mitchell Manufacturing Co. 

Multi Electrical Mfg. Co. 
Overbegh & Ayres Mfg. Co. 
Quvedrangie Mtg. Compeny 


Smoet-Mel 


Sy!venie Elec. Products, Inc. 
x x Westinghouse Electric Corp. 
x Wheeler Reflector Compeny x x 


* Bosed upon latest information furnished by members. ** Spec. #22 covers a new 2-40 W fluorescent longitudinal shield unit. 
~ 


* Electrical Testing Laboratories, Inc.. 2 East End Ave., 
New York 21, N. Y.— am independent testing organization, 
serving American industry for 50 years and responsible for the 
inspection and certification of lighting units to RLM Specifications. 
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The care with which the glass tubes are cleaned 
before being coated with fluorescent powders 
is another example of the high quality stand- 
ards maintained by Sylvania Electric. 


Tubes for] 


Extra Life aa 


Water | 


[Extra Light... 
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Only at Sylvania’s fluorescent lamp 
plant are the glass tubes scalded 
clean with boiling water before the 
powders are applied. Of course, 
“good” fluorescent lamps can be 
made without this extra step — but 
“good” is not good enough for Syl- 
vania quality standards. As manu- 
facturer of the best fluorescent lamp 
that money can buy, Sylvania takes 
no chances with dusty tubes that 
could prevent proper adhesion of 
the powders and thus cut down the 
amount of light delivered. 


“Extra” quality controls of this 
kind are the reason Sylvania lamps 
now deliver far more light — and 
longer life — than ever before. For 
any further information write Syl- 
vania Electric Products Inc., Adver- 
tising Dept. L-8506, 500 Fifth Ave., 
New York 18, N. Y. 
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